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ROCKWELL=No 


In large manifolds, the superiority of Rockwell- 
Nordstrom valves quickly becomes apparent. 
Large numbers of Rockwell-Nordstrom valves, 
sometimes in company with other types of 
valves, are installed on lines that are operated 
frequently. It’s easy to compare Nordstrom’s 
trouble-free performance with that of ordinary 
non-lubricated valves. 

Field testing of this kind is the best salesman 
Rockwell has. It proves that Nordstrom valves, 
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ARE THE PROVING GROUNDS ¥ 
rdstrom VALVES 


with their exclusive system of pressurized 
internal lubrication, seal more tightly, last 
many years longer and operate more easily 
than any other type of valve. 

Take a tip from manifold operators who 
have judged the performance of hundreds of 
valves. Install Nordstrom. For additional in 
formation on Nordstrom valves, write: Rock 
well Manufacturing Company, Pittsburgh 8, 
Pa. Canadian Licensee: Peacock Brothers Limited 
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CAN YOU FIND THE MORAL 
TO THIS STORY? 
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At O-C-T, we believe good field service to our cus- 
tomers is just as important as building good wellhead 
equipment. As a result, we are as conscious of the 
working conditions of our field servicemen as we are 
the working condition of O-C-T equipment. When 
your O-C-T representative answers your service call, 
he is equipped to travel quickly and comfortably to 
your well. We believe this enables him to do a better 
job for you. We suggest that you consider service 
as well as equipment on your next well. O-C-T is 
the leader on both counts. 
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Moral: When you buy O-C-T Products, you are as- 
sured dependable performance and prompt, effi- 
cient service. 
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COURSE OF OIL 





At the request of the Interior Department the Na- 
tional Petroleum Council has made a study of mini- 
mum 1954 requirements for equipment and man- 
power in the exploration, drilling, and producing 
branches of the oil industry. 


As a working basis for making its estimates the 
NPC committee has used 1952 drilling rates and 
added 10 per cent to these figures. It is made clear, 
however, that the data must be considered realistic- 
ally and brought up to date in light of conditions and 
methods prevailing at the time of use. 


The report, in a manner, provides the industry with 
a guide to what is expected of it in the coming year; 
likewise the statistics emphasize the steady expansion 
anticipated. The volume of specialized steel used in 
1952 was 3,191,000 short tons of which 2,106,000 
tons, or 66 per cent, were utilized in oil country tu- 
bular goods. During the coming year, therefore, mini- 
mum requirements of specialized steel will be some 
3,510,100 short tons, with 2,316,600 tons used in 
oil country tubular goods. Not included in this esti- 
mate, it is pointed out, are numerous fabricated steei 
products essential to the petroleum industry but which 
cannot be segregated and shown separately. 


In 1952, 2642 rotary rigs and approximately 1500 
cable tool rigs were in operation. It is anticipated that 
3000 rotary and 1500 cable tool rigs will be needed 
in 1954. 


On the basis of a 10 per cent increase over 1952 
when 46,800 wells were drilled, the 1954 total would 
be approximately 51,500 as compared with a likely 
49,000 wells in 1953. 


Further, maintenance of uninterrupted drilling ac- 
tivity at the 1952 level will necessitate replacement of 
about 450 rotary rigs annually. 


There are 464,000 producing oil wells and 66,000 


Expansion Keynotes the Look Ahead 


gas wells in the United States and to maintain and re- 
pair them requires ready availability of numerous 
items of equipment. Thousands of items also are 
needed in exploration and drilling activities, large and 
small, but all of them essential. 


Equally pertinent are the figures on manpower re- 
quirements. Applying the same yardstick of 10 per 
cent over 1952 figures, 342,100 workmen of all clas- 
sifications will be needed to carry on activities in ex- 
ploration, drilling, and production, representing an 
increase of 31,100. Availability of the trained per- 
sonnel included in this total presents a problem in 
itself that is cause for some concern. The NPC report 
makes special mention of the fact that geologists and 
geophysicists are needed in greater numbers than are 
being turned out by our educational institutions. 


Conclusions reached by the committee are several: 


e Finding and development of adequate reserves 
must be achieved well in advance of actual need 
for the productive capacity. 


e Finding new reserves will become increasingly 
difficult because areas to be explored genera'ly 
are more inaccessible and producing formations 
will be found at greater depths. 


e During an emergency a continuous explora- 
tion and drilling program must be maintained, 
possibly even increased. 


e Scientifically trained manpower must be re- 


tained in time of emergency, and not lost to the. 


armed forces, if oil demands are to be met. 


These are all sound conclusions. Problems are ap- 
parent but not unsurmountable. And over all is the 
recognizable fact that continuous expansion of the 
oil industry requires intelligent planning and fore- 
sight. 

— Frank H. Love. 


THE PETROLEUM ENGINEER, January, 1954 





























































FOR OU 
5 and 
ORK | 
















e+e Where drilling is often Extra Tough 





“Oilwell” No. 96 Rigs with Companion Equipment 
are adding to their reputation for 
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HOLDING DOWN 
‘DRILLING COSTS 





. brought the first “Oilwell” No. 96 Ris 


Ye, into Canada nearly two years ago and 


‘i placed it on a very difficult location, testin 
various formations to a depth of 11,000 feet 


This winterized rig was in use as pictured 


when gas and oil were found at Winche 
Coullee in the 10,892 ft. zone. Mr. E. W 
O’Neil, Vice-President, Hon Drilling Lim 


this well are entirely pleased with the opera 
tion of this No. 96 rig.” 


Trident Drilling Co. Ltd. 


. .. put the next fully-equipped “‘Oilwe! 
No. 96 Rig to work in Canada early 
September, 1952, and it was operated in thi 
mountainous area near Jasper Park during 
the past winter as shown in the orang« 


a ae 


Vice-President, states: “Formation prot 
lems, climatic conditions and operation: 

general are severe in this area and afford 
rugged test of drilling equipment. Our } 
96 has withstood the severe operations in 
good shape and we are entirely pleased with 
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4 field-Edson #1. Mr. E. E. Moore, Trident 
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1953 Was Big Year for Gas Industry 


Expansion of the gas industry continues at a seemingly 
never-ending pace, and during 1953 many new records 
were established. Among these are a record number of 
new customers served, higher volumes of gas sold, and 
greatly increased revenues from the sales of gas. With 
gas reserves at new highs, and construction programs 
costing billions being planned for the next three years, 
1954 promises to be a banner year among banner years. 

Plant and facility investments at the end of 1953 
totaled more than $11.5 billion, with total capital assets 
of more than $13.3 billion. Approximately $1.2 billion 
was spent in 1953 by the industry for new construction 
and expansion of plant to meet the ever-increasing de- 
mand for gas service. Over $1 billion is planned for 1954 
expenditures. 

Growth of the natural gas pipe line network during 
1953 was keynoted by the approval of 8000 miles of new 
line by the Federal Power Commission. More than 5000 
miles of line were built and 3000 miles are underway 
or starting at the year-end. Awaiting FPC action at the 
year-end were several thousand more miles of new line. 

At the end of 1953, the total mileage of the nation’s 
gas lines was estimated at more than 445,000 miles, 
enough to traverse the world about 18 times. These un- 
derground arteries provide the U. S. with one of the 
greatest transportation systems in the world. 

Interesting to note is the ever expanding underground 
storage pool operation. On January 1, 1953, there were 
151 underground gas storage pools, with a total esti- 
mated capacity of 1290 billion cubic feet. During the 
year, 17 more were constructed, adding 281,500,000 
cu ft capacity to the total. And during the next three 
years, more than $134,000,000 will be spent on new 
underground facilities——D. H. 


U.S. Climbs Acetylene Ladder 


With nearly a half-million tons of acetylene capacity 
scheduled to be in operation by 1955, about one-fourth 
of which will be designed for natural gas raw material, 
the U. S. output of this invaluable petrochemical shows 
good reason for high hopes, observers say. As of now the 
country has practically 1,000,000 tons of capacity (Cal- 
cium carbide) in operation, with nearly 200,000 tons 
building. Two natural gas plants have not disclosed their 
capacity; American Cyanamid is building a plant near 
New Orleans for natural gas processing to acetylene, ca- 
pacity is not known. Close estimates of natural gas-to- 
acetylene product capacity is 100,000 annual tons. U. S. 
rapid rise in production places this country in second 
place, up from fifth, in the world’s acetylene producers. 

And many other companies are looking with longing 
though cautious eyes on acetylene, either as intermediate 
material to make for the market expanded by end-users, 
or for “captive” production as a component of finished 
products they make. Phillips Chemical wants to make it 
as intermediate for “butanediol” (tetramethylene glycol), 
itself an ingredient par excellence of innumerable prod- 
ucts, as dyestuffs, solvents, etc. National Petrochemicals 
have it in the penumbra of their minds (Tuscola); Gen- 
eral Aniline & Film now use carbide, may switch to nat- 
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ural gas if costs drop. Mathieson is studying the process 
from natural gas, and is mum on actual developments. 
Many companies, including Allied Chemical and Dye, are 
investigating, looking at the strides made in recent Ger- 
man developments (Walter Reppe). The. Germans are 
always doughty competitors when it comes to any chem- 
ical field. The Sachsse and the Wulff processes are under 
pressure, one relatively small plant operating and several 
outfits studying both routines. 

And last but not least is the wartime TVA 85,000 an- 
nual tons unit at Muscle Shoals, Ala., now shut down but 
could be started if the situation demands. Reilly Chemical 
has a small unit at Indianapolis, says it is studying all 
methods of synthesis, has not decided. Competition could 
and will come from abroad, Germany of course; also, 
Walter Reppe gave a paper on “Acetylen und Kohlenoxid” 
two months ago in Tokyo, Japan, on the occasion of the 
75th anniversary of the Chemical Society of Japan, and 
presumably discussed with Japanese tycoons the details 
of his new developments. 

And the acetylene demand appears to have only one 
way to go — upward. Acrylonitrile, for oil-resistant rub- 
ber and non-tire rubber generally, plastics, etc., and the 
new high-pressure compounding principle will boost con- 
sumption above the billion pound per year within a few 
years, “tis said. Capacities in 1950 for acetylene will be 
doubled by 1955, when present building units are operat- 
ing; will redouble by 1960, only seven years in the future. 
By 1955 authorities estimate that 30 per cent of produced 
acetylene will be used to make vinyl chloride, plastics- 
bound. Nearly that much will go for neoprene rubber; 20 
per cent for trichloroethylene. 

Reppe’s system could result in many new departures, 
as polycyclization to eight-carbon ring hydrocarbons, a 
new product so far as quantity is concerned; also alkyl 
acetylenes, allylene acetylenes such as methyl vinyl acety- 
lene, and host of other possibilities. It is believed in in- 
formed circles that natural gas will take up the burden of 
raw materials for greatly expanded acetylene production, 
and that electric furnace carbide production will fall off. 


—A.L. F. 
Another FPC Decision 


The industry still awaits another decision from the 
Supreme Court on a rehearing of the famed “Phillips” 
case. It is of prime importance to the whole oil industry 
that this decision not be allowed to stand as it‘does. FPC, 
unique among Bureaus, does not want controls vested in it 
by the present decision. Certainly oil operators themselves 
cannot afford economically control of their operations at 
the well head and the regulation by FPC as a utility. 

The natural gas industry, just now coming into its true 
perspective as a partner and not the orphan stepchild of 
the oil business, could well sustain a mortal blow under 
this type of regulation. Propects for legislative relief in an 
election year are not too good either. It may be that the 
already overworked device of the oil business educating 
the public will again be employed. If his is brought about, 
it is hoped a more effective performance than previously 
seen will transpire. We note with little pride that there 
were still more than half our citizens thinking the oil 
business a monopoly in 1950.—S. H. C. 
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New, compact 
photo-record processor 


for paper oscillograms 
and other rolled paper 
photo-records 


JHE TEST ENGINEER'S DILEMMA—how to 
develop and dry large quantities of test data 
on rolled sensitized paper—is solved by Con- 
solidated’s new Type 23-109 Oscillogram 
Processor. Built for operation at the actual 
testing site, this self-contained instrument, capable of process- 
ing records as rapidly as 15 feet per minute, requires no 
external water supply and can be used in daylight or in a 
normally illuminated room. Simplified loading, processing and — SX 
unloading techniques permit operation by personnel without >) i) 
previous photo-lab experience. The Type 23-109 processor is 4 ERE NS 
compact, portable and fast, requiring only electric power for fires 
the paper-transport motor and the drying drum. Where the 
problem is to save time in processing voluminous test data on ’ 
photo-record paper, CEC’s new oscillogram processor is the ‘a 
practical answer. Write for Bulletin CEC 1537A-X2. ae 


Consolidated 






Reduces time lag between test and 
interpretation of data. 


Requires no dark room for operation. 
Built for testing-site use without external 
source of water. 

250 foot capacity for photo-record paper up 
to 12” widths. 

Thermostatically controlled solution 
temperature. 

Automatic squeegeeing for longer 

solution life. 





Loading of the magazine is easy. Threading the processor is 


Cumulative processed-footage indicator. Processing of paper in varying — Insertion of the roller 
. widths to 12” is handled by racks threads the short leader 
simple, adjustable guides. quickly and easily. 


Consolidated Engineering ER 


CORPORATION INSTRUMENTS 
300 North Sierra Madre Villa, Pasadena 15, California FOR SCIENCE 


Sales and Service through CE¢ INSTRUMENTS, INC., a subsidiary with offices in: [RNIN t i 
Pasadena, New York, Chicago, Washington, D. C., Philadelphia, Dallas. 
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HIGHLIGHTS 





Review of 1953 


Last year’s oil problems continue to 
plague the oil industry. Some of these 
include surplus crude and products, a 
prolonged production cutback trend, 
and high imports. Last year saw more 
new records, however. Production may 
hit 2.3 billion this year. Well com- 
pletions are expected to set a record of 
49,000, compared to 1952’s 45,895. 
Imports are expected to average about 
1,060,000 bbl a day for 1953, com- 
pared with 957,100 in 1952. Demand 
for petroleum products was 4.6 per 
cent over 1952, API reported. Capital 
expenses are expected to exceed $4 bil- 
lion for 1953. 


x** 


Excess Profits Tax 


December 31 marked the date of the 
expiration of the excess profits tax, and 
its demise came without a tear being 
shed by American business. Removal 
of the tax will give business more 
money for day to day operation, ex- 
pansion, and dividends to stockhold- 
ers. 


kkk 
Denies Procrastination 


The Justice Department has denied 
rumors that it is purposefully delaying 
prosecution of its civil anti-trust suit 
against five major oil companies. Case 
was filed last April in which criminal 
charges were made against Standard 
Jersey, Socony, Gulf, Texaco, and 
Standard Cal for “forming interna- 
tional cartel.” Vast amount of prepara- 
tion going into the case, large number 
of cases on the docket, and retirement 
of Judge Vincent Liebell, assigned to 
hear the suit, were reasons for delay. 


xk * 
Praise for NPC 


Secretary of Interior McKay in a let- 
ter to each member of the National 
Petroleum Council said, “I am very 
proud of the NPC. It is the finest ex- 
ample of an industry cooperating with 
government in peacetime as well as in 
time of national emergency, to assure 
the security of the free world by ade- 
quate availability of petroleum and its 
products.” 

xk * 


Want Decisive Decision 


Decision of the Phillips Case may 
affect entire petroleum industry, Kan- 
sas Governor Arn declared before 
Senate Interior Subcommittee. Phillips, 
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Texas, New Mexico, and Oklahoma 
have petitioned Congress to clarify its 
ruling in the case in which Supreme 
Court denied review of lower court de- 
cision holding FPC must regulate prices 
charged by Phillips in sales to inter- 
state gas pipe lines. FPC representa- 
tives asked the government to join in 
seeking a rehearing but decision will 
depend on Attorney General Brownell. 


= 2 2 


No Iranian Oil Soon 

Oil from Iran is not expected to 
reach world markets any time soon, de- 
spite resumption of relations between 
that country and Britain. Basic plan 


- for correcting diplomatic break be- 


tween the two countries called for re- 
opening nationalized oil fields and 
Abadan refinery by group of British 
and American technicians. 


xk 


Is Import Policy Working? 

On the problem of imports, Hines 
Baker, Humble president, has pre- 
sented three tests to determine if indus- 
try is following NPC’s policy on im- 
ports. Tests are: 

1. Whether imports are in such 
quantity that domestic reserve produc- 
tive capacity is substantially greater 
than 1,000,000 bbl per day. 

2. Whether imports are adjusted 
downward in response to decreasing 
demand, to share proportionately with 
domestic production cuts required to 
balance supply with demand. 

3. Whether domestic exploration 
and development are being retarded or 
slowed down below the level required 
to discover new oil necessary to keep 
pace with increasing domestic con- 


sumption. 
xk 


PAD Passing? 


Petroleum Administrator McKay has 
announced that insofar as can be 
worked out he will probably follow ad- 
vice of NPC to incorporate functions 
of PAD into the Interior Department’s 
Oil and Gas Division. PAD’s work was 
lessened greatly when materials con- 
trols ended. 

xk 


Shale Oil Galore 

U. S. Geological Survey recently esti- 
mated that 44 billion barrels of shale 
oil could be obtained from the Cathed- 
ral Bluffs area of western Colorado. 
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Middle East Pressures 

Oil men have almost unlimited trou- 
bles in the Middle East. Besides pro- 
longed difficulties in Iran, Saudi Arabia 
and Iraq are now clamouring for larger 
royalties. In Lebanon American and 
British oil companies are being 
hounded for higher fees to compensate 
for pipe lines running through the coun- 
try. And Syria is trying to force foreign 
oil distributing companies to sell to 
Syrian interests or force Syrian man- 
agers on them in an old squeeze play. 


xx*«k* 


Oil Formation 


Oil making is a continuous process, 
Dr. Paul V. Smith, research chemist, 
Jersey Standard Oil Development, re- 
ports. Although present crude oil was 
stored by nature ages ago, compounds 
that may be embryo crude oil are be- 
ing formed continuously in sediments 
laid down by rivers, lakes, and sea. 


. xk * 
Tax Write-Offs 


Accelerated tax amortization will 
continue through 1954, industry ob- 
servers believe. Proposals for plant and 
equipment expansion concerning 58 
vital materials and products are being 
solicited by the government at the pres- 
ent time. A location where surplus 
labor is available helps get write-off. 

kkk 


Texas Raises Output 

Texas is producing more oil this 
month than last, reversing a 5 months 
trend of lowered production. New aver- 
age will be 2,824,423 bbl a day, 67,517 
above last month. Louisiana allowables 
remain the same, except for new pro- 
duction. Total will run about 660,000 
bbl per day. North Dakota’s Industrial 
Commission issued its first allowable 
order January 1. A total of 14,702 bbl 
daily will be produced, with gas output 
limited to 2,157,000 cu ft a day. 


kkk 


Communists Charged 


John Ben Sheppard, Texas Attorney 
General, has charged Communists are 
attempting to seize control of the oil 
industry by moving into labor unions in 
Port Arthur and other south Texas 
towns. Union referred to is Distribu- 
ting, Processing, and Office Workers of 
America, and though office workers 
have not been approached as yet, indi- 
cations are that service station em- 
ployees are next target. 
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Keep Cement 
WHERE YOU WANT IT 


with BAKER “METAL PETAL” BASKETS 


Where a lower zone must be protected from contamination by the 
cement slurry (as well as from sloughings and cavings) the Baker Metal Petal 
Basket will be found both safe and successful. 

The unit is constructed of a number of individual “petals” made of 
flexible sheet metal. These petals are mounted on reinforcing spring steel ribs, 
which in turn are mounted on a ring to form a Basket. 

When running-in the hole, the upward pressure of the fluid tends to 
close the “petals” thus providing fluid passageway between the Basket and 
the walls of the hole, without distortion of the Basket. As soon as the Basket 
comes to rest, upward pressure by the fluid is relieved and the petals expand 
to contact the walls of the hole. Any tendency of fluid to move downward then 
presses the flexible petals more firmly against the entire circumference of the 
hole. Solids strained from the fluid tend to build a bridge inside the Basket 
which is thus converted into a one-way, open hole packer of great strength and 
effectiveness. 


SIMPLE, EFFECTIVE ACTION 


The “Metal Petals” not only expand to contact the circumference of 
large-diameter holes, but also pack-off in holes of irregular shape; and the in- 
dependent action of the individually mounted overlapping petals permits suc- 
cessful use of the Basket in casing programs with minimum clearances. 

All-metal construction and design provide ample strength; lessen the 
possibility of splitting or otherwise damaging the Basket. 

Baker Metal Petal Baskets are “slidably” mounted to permit rotation, 
spudding, or reciprocation of the casing without distorting or damaging the 
Basket. 


MOUNTINGS TO MEET ALL NEEDS 


Baker Metal Petal Baskets are furnished mounted on plain or per- 
forated nipples; with or without different types of Baker Whirler Float Collars; 
for a wide range of cementing applications. 

Maximum efficiency of Baskets is assured when Baker Casing Cen- 
tralizers are used immediately below and above the Basket Assembly. 


a 


Ask any Baker representative for specific rec as to how 
Baker Metal Petal Baskets solve specific cementing problems 





BAKER OIL TOOLS, INC. 


Houston « Los Angeles « New York 


BAKER 


“METAL PETAL” 
BASKET 


PRODUCT NO. 340 

































































A popular hook-up consists of a Baker 
Metal Petal Basket mounted on nipple, with 
a Baker Cement Whirler Float Collar with 
Solid Baffle (Product No. 305) which whirls 
the cement slurry outward and upward 
through the baffled, side-whirler ports. 


The overlapping “‘petals’’ (each mounted on 
its individual spring steel rib) provide flexi- 
bility and freedom of expansion to pack-off 
Ground the circumference of large-diameter 
holes, or holes of irregular contours. 















HIGHLIGHTS ...... Digest of News and Comments 





Forecasts Demand 

U. S. demand for oil products is ex- 
pected to rise 2.9 per cent in 1954, 
Bureau of Mines has forecast. It will 
reach 8,340,000 bbl daily. Domestic 
crude oil production is estimated at 
6,556,000 bbl a day, a rise of 1.1 per 
cent over 1953, and imports at 1,096,- 
000 bbl daily, an increase of 5 per 
cent over 1953. 


xk 


U.S.S.R. Competition 


Russia is putting oil on the world 
market for the first time in 20 years, 
oil industry sources reveal. An esti- 
mated 50,000 bbl of crude oil and 
products sold daily at cut-rate prices, 
are not enough to disturb world mar- 
kets. France, West Germany, and the 
Scandinavian countries are customers. 


x*e 


Gas Waste High 


Oil men have not yet learned to con- 
serve natural gas, Claude V. Barrow, 
oil editor of Oklahoma City Daily Ok- 
lahoman, told delegates to Interstate 
Oil Compact group. Gas waste rate in 
Oklahoma was set at 520,000,000 cu ft 
per day for 1952 by U. S. Bureau of 
Mines, Barrow reported, about 34 per 
cent of what the state marketed. This 


was a 4 per cent increase in waste over 
1951. 


xx*«k 


Du Pont Charges Dropped 

E. I. du Pont de Nemours and Com- 
pany has been cleared of a six-year-old 
charge of monopoly. U. S. District 
Judge Paul Leahy dismissed the com- 
plaint with a 380-page ruling in which 
he said “Du Pont should not be pun- 
ished for its success.” Charge was made 
in 1947 that Du Pont monopolized 
and conspired to monopolize sale of 
cellophane. 


xk 


Ups Gas Price 


Kansas Corporation Commission has 
granted an increase to 11 cents per 
1000 cu ft for natural gas in the Kan- 
sas area of the Hugoton field. South- 
west Kansas Royalty Owners Associa- 
tion had asked a minimum of 14 cents 
per 1000 cu ft on the basis that natural 
gas, depletable valuable natural re- 
source, was being wasted because of its 
low price in relation to coal and oil. 
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Boys Town Well 

Father Flannagan’s Boys Town, in 
Boys Town, Nebraska, has an oil well 
in Central Kanseas. It is Sunray Oil 


. Corporation’s well, which yielded more 


than 100 bbl a day during a pump test. 
xkk 


Shivers Gives Notice 


Texas Governor Allen Shivers has 
served notice to the Senate Sub-com- 
mittee on minerals and fuels, that his 
state may quit serving as balance wheel 
to oil surpluses the world over. He 
condemned foreign oil importers, 
pointing out that since summer total 
cuts in Texas production amounted to 
more than 400,000 bbl daily. 


xx*k 


Imports’ Cut Urged 

Most independent producers testify- 
ing before Senator Malone’s commit- 
tee have spoken out for voluntary cuts. 
B. A. Hardy, IPAA past president told 
the committee that if the Reciprocal 
Trade Act expires in June there should 
be consultation between U. S. Tariff 
Commission and the State Department 
in determining oil import tariffs. 
Malone agreed with independents that 
“cooperation among industry was 
favorable,” but declared “that does not 
answer question of what Congress 
should do” about oil imports. 
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Union Complains 

Oil Workers International Union 
(CIO) has challenged Richfield Oil Cor- 
poration’s right to sell stock to its em- 
ployees. The union filed a complaint 
with the National Labor Relations 
Board. 


x*k 


More Money in the Bank 


Decrying prophecies of business re- 
cessions is the $24 billion in muiual 
savings banks alone at the close of 
1953. This is $1.8 billion more than a 
year ago. Hourly factory wages are 
highest ever, and employment of 61,- 
900,000 in early November was down 
only 600,000 from year ago. Another 
proof of a prosperous public is the 
65 per cent of families in U. S. own- 
ing automobiles, compared with 54 per 
cent in 1948. This may not be so good 
for the automobile industry but it is 
fine for the oil industry. 


Underestimates Reserves 
A vast discrepancy in Bureau of 
Mines’ estimates of petroleum reserves 
and those estimates made by the late 
Harry Dexter White, has been brought 
to light. In an attempt to promote a 
multibillion dollar loan to the Soviet, 
White deliberately underestimated min- 
eral and petroleum reserves to make 
loan attractive to U. S., Senator G. W. 
Malone of Nevada charged. White esti- 
mated maximum reserves of petroleum 
for 16 years, while a recent B of M 
report indicated total reserves were 
between 100 and 500 billion barrels, 
which should last about 80 years. 


xk * k 


Gasoline Prices Down 

Wholesale gasoline prices have gone 
down for the second time recently on 
the Eastern Seaboard. Move was be- 
gun by Socony-Vacuum Oil, and fol- 
lowed by Esso Standard, Shell, and At- 
lantic. Socony clipped 2 cents off its 
wholesale price of regular grade in 11 
Eastern states and District of Colum- 
bia. 
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Titanium Production 

Titanium, a metal that withstands 
high temperatures, is in great demand 
by the military. Production may reach 
35,000 tons in 1954, and it is possible 
the Pentagon may ask for as much as 
100,000 tons. Present goal recently was 
boosted from 22,000 to 25,000 tons an- 
nual capacity. 


xk 


Missouri Oil 

Daily output in Missouri has risen 
to 500 bbl, according to the Missouri 
School of Mines. Increased production 
is due mainly to expansion of a new 
shallow St. Louis pool, discovered by 
LaClede Gas Company. The pool was 
brought in accidentally while LaClede 
was searching for a shallow lense in 
which to store surplus natural gas. 


xk 


Money for New Facilities 

Government economists predict 
spending for new plants and added 
equipment will reach a new high in the 
first quarter this year. Capital expendi- 
tures should reach $6,500,000, a jump 
of 6.5 per cent over the same period 
last year. Petroleum is one industry in 
which capital expenditures are ex- 
pected to be increased. 
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PETROLIC PERSONALITIES 








MOBY DICK IS OUT-MOBIED 


One of the most flabbergasting piscatorial exploits since 
the swallowing of the-whale’s belly by Jonah, was recorded 
in a Honolulu newspaper not too long ago under the by- 
line of one, Bert Biehl, a lad incidentally who plays the 
typewriter with a nice touch and produces some rare re- 
sults. Anyway, according to Bert, they have an annual 
whingding called a Halawai down yonder, which is a sort 
of fishing binge staged by the Hawaiian Big Game Fishing 
Club. It offers a wide diversity of honors in a wide assort- 
ment of events. Among the entires in the most recent edi- 
tion of this Waltonian donnybrook was a modest California 
lad, to wit, Ted Sterling, oil operator of repute who, up to 
then had never caught anything bigger than a mountain 
trout. 

But, if Ted’s past is a bit bereft of angling accolade, his 
future is brighter than a locomotive headlight. As one of 
Damon Runyon’s characters might have put it, “Lissen to 
what the boy done.” First, he was runner up in the marlin 
class with a tail walking sprat that registered a full 360 Ib. 
The winner, by the way, landed a puny 500 pounder that 
had been chewed down to this inconsequential avoirdupois 
by a hungry shark. 


OF THE AHI AND THE MAHIMA-HI 


To continue the narrative, however, Ted also copped the 
kopeks for the biggest ahi landed during the two-day finny 
festival—the ahi is the Hawaiian version of a tuna. This 
baby weighed 120 Ib and our ichthyological friends tell us 
that it is a lovely animal when made down into sandwiches 
and salads. Topping off this trolling extravaganza, Ted 
also came out first in the mahima-hi division with a 60 Ib 
bull, and thereafter was dined toasted and wined with all 
the adulation and acclaim of a national hero. 

We have seen a picture of Ted’s catch and apart from 
the marlin, the others are total strangers to us. One snub 
nosed behemoth, it is probably the mahima-hi looks as if 
the door had been closed in its face while it was still soft. 
Anyway, Ted is now a real champion and has a stash of 
pretty formidable looking trophies to prove it. Whereat, 
our heartiest congratulations! 


THE MIDDAY RIDE OF BERT DEVERE 


On the same subject, we note via the beachside papers 
that Bert Devere, the Pathfinder Oil Company executive, 
caught a marlin that was big enough to drop the Plimsoll 
mark a couple of fathoms when he yanked it out of the 
water. This one was hooked down San Diego way, weighed 
146% Ib, had a nasty baleful eye, and a proboscis sharper 
than a hypodermic syringe. Bert was using a 3/6 tackle, 
whatever that is, when he hooked it, and it took him an 
hour and 58 minutes to bring the obstinate s h to 
gaff. Witness to this titanic struggle and, indéed, taking 
part in it, was Bobby Garcia, skipper of the good ship 
Feather who swears on a stack of hotcakes that the marlin 
was actually caught in the manner and at the time de- 
scribed and was not purchased from a passing fishwife as 
has been hinted by some insanely jealous oil men who have 
done most of their fishing for cherries in cocktail glasses. 

And just to wind up this series of sea stories, Al Steven- 
son, the Long Beach operator, recently presented a game 
fishing trophy to the Los Angeles Petroleum Club for an- 
nual competition, and if that doesn’t result in an unprece- 
dented wave of prevarication, well fishing and fishermen 
just ain’t what they used to be. 
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HICK SNEDDON 


WILDCATS IN WHISKEY ROW 


The famed annual Wildcat show was staged this year at 
the Los Angeles Palladium with a brand new playwright 
deputizing for Bill Geis, the Petroleum Club prexy, who is 
out scampering around the world on a well deserved vace- 
tion. The feature lampoon that has long been a traditional 
part of this exposition was this time entitled, “The Wild- 
cats Look Backward,” and they certainly did. They looked 
back to the early days of the San Joaquin Valley and par- 
ticularly to the goings on in a saloon on Whiskey Row in 
Coalinga, in which a bartender was Bill Pemberton and 
no actual bartender ever juggled a jigger with more savoir 
faire. 

The play was from the pen of Ed Stroud, the youngest 
old timer in Signal Oil and Gas Company—he is in his 
26th year with the company and looks about 27 years old. 
Ed played the part of a Hindu Yogi with a pronounced 
Semitic accent and a crystal ball, both of which he used 
effectively to make all sorts of weird predictions that have 
since taken place. Assisting in this barroom ballad was a 
bevy of distinctly doubtful ladies, acted with abandon by 
Frank Carter, Tut Tuttle, John McMillan, and Homer 
Steiny, and a voluptious quartette they turned out to be. 
Wooing them most successfully were Ken Faulkner, mas- 
querading as Bill Pemberton, and the Pyles boys, Ernie 
and Bob, depicted by Tom Sherman and Tom Williams. 
Ward Blodget swept through the opus as a janitor and 
showed much the same finesse in handling a broom as he 
does in the manipulation of a golf club. 

Ed Hamner made an excellent tooidresser and Harold 
Hoots took care of the Bill Keck role in fine shape. One of 
the best dressed men in the show was Basil Kantzer who 
performed as a southern landowner and did some nice 
crooning to boot. So also did the author, and Ken Faulk- 
ner. Altogether it was a raucous, rollicking version of old 
times and new, strongly flavored with expletive and in- 


nuendo, and it was thoroughly enjoyed by an audience of 
some 1800 more or less. 
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NTHOSE OlL COMPANIES ARE DRILLING DEEPER 
AND DEEPER EVERY year /~ 
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Call your BUTLER 





Car at 
right for.ece 
vho is 
vaca- 
10na] 
Wild- 
Oked 
par- 
WwW in 
and 
voir 
ges 
1 his * 
old. bolted I oil k 
1ced | on bolted steel oll fanks 
Ised 
lave UNION TANK AND SUPPLY COMPANY 
as a Fort Worth, Texas Midland, Texas Dubach, Louisiana Oklahoma City, Oklahoma 
7 b Houston, Texas Nocona, Texas Glendive, Montana Hobbs, Nev Mexico 
y Odessa, Texas Abilene, Texas Wichita, Kansas Denver, Colurado 
mer Alice, Texas Dallas, Texas Plainville, Kansas Sterling, Colorado 
Snyder, Texas LaFayette, Louisiana Great Bend, Kansas Casper, Wyoming 
be. Tyler, Texas Ruston, Louisiana Ardmore, Oklahoma Powell, Wyoming 
las- New Orleans, Lovisiana Tulsa, Oklahoma 
mie AMERICAN PIPE AND SUPPLY COMPANY HARRY G. MILLER 
“s Casper, Wyoming Denver, Colorado Cut Bank, Montana El Dorado, Arkansas 
in 
he Get your next well on the pipeline in record time! If it comes in at 
night, that’s the time to call your Butler distributor for lease tanks, 
old : ; : } 
of ; His experienced sales and service team, and stock piles of tanks 
ho near all major oil fields are your guarantee of immediate action. 
: The precision-formed, gang-punched parts in 
ice 
x Butler bolted steel tanks go up fast. 
lk 
Id Put your well on a paying basis as soon as possible. A 
n- phone call at any hour of the day or night will start 
of Butler tanks on their way to your lease. j 
| 


Butler stairways and walkways are 
easy to assemble and give years of service. 
They fit any A.P.I. bolted tank and may 
be used in many other ways. 











° BUTLER MANUFACTURING COMPANY , 


gue” 7465 East 13th St., Kansas City 26, Missouri 


Vey pay 


Manufacturers of Oil Equipment: Stee! Buildings - Farm Equipment: Cleaners Equipment: Special Products 
Factories located at Kansas City, Mo. * Galesburg, Ill. * Richmond, Calif. * Birmingham, Ala. * Minneapolis, Minn. 
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MEETINGS 
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Jan. 11-15—Society of Automotive Engi- 
neers, annual meeting and engineering 
display, Sheraton-Cadillac and Statler Ho- 
tels, Detroit, Michigan. 

Jan. 14-15—Northwest Petroleum Asso- 
ciation, St. Paul Hotel, St. Paul, Minnesota. 

Jan. 18-20—Pipe Line Contractors Asso- 
ciation, annual meeting, Shamrock Hotel, 
Houston, Texas. 

Jan. 18-22—American Institute of Elec- 
trical Engineers, winter general meeting, 
Statler Hotel, New York, New York. 

Jan. 21-22—American Industrial Confer- 
ence Board, Astor Hotel, New York, New 
York. 

Feb. 4—Instrument Society of America, 
9th annual regional conference, Hotel Stat- 
ler, New York, New York. 

Feb. 8-10—Missouri Petroleum Associa- 
tion, annual convention, Chase Hotel, St. 
Louis, Missouri. 

Feb. 11-12—Western Petroleum Refiners 
Association, regional meeting, Hotel Beau- 
mont, Beaumont, Texas. 

Feb. 15-17—American Petroleum Insti- 
tute, Lubrication Committee, Sheraton- 
Cadillac Hotel, Detroit, Michigan. 

Feb. 23-24—Packaging Institute (petro- 
leum packaging committee), Schroeder 
Hotel, Milwaukee, Wisconsin. 

Feb. 24-25—Wisconsin Petroleum Asso- 
ciation, Shroeder Hotel, Milwaukee, Wis- 
consin. 

Feb. 26—Natural Gasoline Association 
of America, Permian Basin regional meet- 
ing, Lincoln Hotel, Odessa, Texas. 

March 1-5—American Society for Testing 
Materials, spring meeting, Shoreham Ho- 
tel, Washington, D. C. 

March 3-5-—American Petroleum Institute, 
Division of Production, Southwestern District, 
Rice Hotel, Houston, Texas. 

March 4-5—American Gas Association, 
Transmission and Storage Conference, 
Jung Hotel, New Orleans, Louisiana. 

March 8-10—American Institute of Chem- 
ical Engineers, Statler Hotel, Washington, 
& < 

March 8-10—Oil Industry Information 
Committee, Houston, Texas. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
City, Missouri. 

March 17-19—American Petroleum Insti- 
tute, Division of Production, Mid-Continent 
District, Skirvin Hotel, Oklahoma City, Okla- 
homa. 

March 24-April 1—American Chemical So- 
ciety, Kansas City, Missouri. 

March 25—National Industrial Confer- 
ence Board, Ambassador Hotel, Los An- 
geles, California. 

March 25-26—New England Gas Associa- 
tion, Statler Hotel, Boston, Massachusetts. 
March 27—North Texas Oil and Gas As- 
sociation, annual meeting, Kemp Hotel, 

Wichita Falls, Texas. 

March 29-31—Western Petroleum Refiners 
Association, annual meeting, Plaza Hotel, 
San Antonio, Texas. 

April 4-6—Texas Independent Producers 
and Royalty Owners Association, Rice 

«Hotel, Houston, Texas. 

April 5-7—American Society of Lubrica- 
tion Engineers, Netherland-Plaza Hotel, 
Cincinnati, Ohio. 

April 6-8—Petroleum Industry Electrical 
Association, annual meeting, Dallas, Texas. 
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April 8-97—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis- 
trict, Townsend, Gladstone and Henning 
Hotels, Casper, Wyoming. 

April 12-15—Society of Automotive Engi- 
neers, national aeronautics meeting, Statler 
Hotel, New York, New York. 

April 14-16—National Petroleum Associa- 
tion, 51st semi-annual meeting, Cleveland 
Hotel, Cleveland, Ohio. 

April 21-23—Natural Gasoline Associa- 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 

May 2-4—Independent Petroleum Asso- 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver, Colorado. 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 

May 3-5—American Geophysical Union, 
annual meeting, National Academy of Sci- 
ence, Washington, D. C. 

May 3-7—American Petroleum Institute, 
Safety and Fire Protection Committees, mid- 
year meeting, Chase-Park Plaza, St. Louis. 

May 9-11—Empire State Petroleum Asso- 
ciation, Roosevelt Hotel, New York, New 
York. 

May 9-12—Liquefied Petroleum Gas As- 
sociation, annual convention, Conrad Hil- 
ton Hotel, Chicago, Illinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel, Phila- 
delphia, Pennsylvania. 

May 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 17-19—American Petroleum Insti- 
tute, Division of Marketing, midyear meet- 
ing, Cosmopolitan Hotel, Denver, Colorado. 

May 20-21—National Industrial Confer- 
ence Board, 38th annual meeting, Wal- 
dorf-Astoria Hotel, New York, New York. 

May 31-June 5—American Petroleum In- 
stitute, Division of Production, midyear 
committee conference, St. Francis Hotel, San 
Francisco, California. 

June 9-11—Oil Industry Information 
Committee, Edgewater Beach Hotel, Chi- 
cago, Illinois. 

June 13-18—American Society for Test- 
ing Materials, annual meeting and ex- 
hibits, Sherman Hotel, Chicago, Illinois. 





NOMADS TO MEET 


New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘‘After Five"’ 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 
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June 17-19—American Petroleum Insti- 
tute, Division of Production, Eastern Dis- 
trict, Greenbriar Hotel, White Sulphur 
Springs, West Virginia. 

June 20-23—American Institute of Chem- 
ical Engineers and University of Mich- 
igan, Institute of Nuclear Energy, Uni- 
versity of Michigan, Ann Arbor, Michigan. 

June 21-25—American Institute of Elec- 
trical Engineers (tentative date), com- 
bined summer and Pacific general meeting, 
San Francisco, California. 

June 27-July 1—Petroleum Equipment Sup- 
pliers Association, Manor Richelieu, 
Murray Bay, Quebec, Canada. 

Sept. 8-10—Oil Industry Information 
Committee, Chicago, Illinois. 

Sept. 6-11—American Chemical Society, 
national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 12-16—American Institute of Chem- 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 

Sept. 13-14—Packaging Institute (petro- 
leum packaging committee), Philadelphia, 
Pennsylvania. | 

Sept. 13-16—American Institute of Chem- 
ical Engineers, Fairmont and Mark Hop- 
kins Hotels, San Francisco, California.” 

Sept. 13-24—Instrument Society of Amer- 
ica, First International Instrument Congress 
and Exposition and Ninth National Instru- 
ment Conference and Exhibit, Philadelphia, 
Pennsylvania. 

Sept. 15-17—National Petroleum Associa- 
tion, 52nd annual meeting, Traymore Hotel, 
Atlantic City, New Jersey. 

Sept. 16-17—Mid-Continent Oil and Gas 
Association, Lovisiana-Arkansas Division, 
annual meeting, Roosevelt Hotel, New Or- 
leans, Louisiana. 

Sept. 23-24—National Industrial Confer- 
ence Board, Waldorf-Astoria Hotel, New 
York, New York. 

Sept. 28-29—Texas Mid-Continent Oil and 
Gas Association, annual convention, 
Baker Hotel, Dallas, Texas. 

Sept. Association of Desk and Der- 
rick Clubs of North America, annual 
convention, Banff Hotel, Calgary, Canada. 

Oct. 4-6—Texas Mid-Continent Oil and 
Gas Association, annual meeting, Plaza 
Hotel, San Antonio, Texas. 

Oct. 11-14—American Gas Association, 
Atlantic City, New Jersey, hotel to be named. 

Oct. 25-26—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Tulsa, Oklahoma. 

Oct. 25-29—American Institute of Elec- 
trical Engineers (tentative date), Fall 
general meeting, Chicago, Illinois. 

Oct. 26-27—Society of Automotive Engi- 
neers, national diesel engine meeting, Stat- 
ler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Shamrock Hotel, Houston, Texas. 

Nov. 4-5—Society of Automotive Engi- 
neers, national fuels and lubricants meet- 
ing, Mayo Hotel, Tulsa, Oklahoma. 

Nov. 8-11—American Petroleum Institute, 
34th annual meeting, Conrad Hilton Hotel 
and Palmer House, Chicago, Illinois. 

Nov. 28-Dec. 3—American Society of Me- 
chanical Engineers, Statler Hotel, New 
York, New York. 


Dec. 8-10—Oil Industry Information Com- 
mittee, Waldorf-Astoria Hotel, New York, 
New York. 





PETROLEUM ENGINEER, January, 1954 











—~.,, for drilling CAPACITY... 


por ie >, a 1 ames n 




















6-LROU Oil Field Gas Power Unit 
Six cylinder, 8¥%-in. bore x 8'2- in. 
stroke, 2894 cu. in. displacement. 
Maximum hp. 405 on butane and —— 
361 on natural gas, at 1000 rpm. 


*OTHER MODELS—for gas, 
normal Diesel, or turbo- 
charged Diesel operation 
—to 570 horsepower. 


@ Look at the rig’s power plant. There’s 
your proof of production. The capacity 
is there... the speed is there . . . the flex- 
ibility is there—with Waukesha Giant 
Sixes! Oil field favorites for over 20 years! 


Each is a complete, independent power 
plant. With a radiator cooling system, 
self-contained lubricating system, heavy- 
duty clutch and power take-off. Or com- 
pounded for super power! High com- 
pression overhead valve, 6-cylinder, 
2894 cu. in. gas engine—vertical design 
with box base, separate crankcase and 
separately mounted three-bore cylinder 
blocks. Renowned for reliability ! 


New Oilwell 76 rig shown has 3 
Waukesha Giant Sixes. Bulletin 1560 
tells why. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 


NEW YORK TULSA LOS ANGELES 


WAUKESHA 


Diet OIL-FIELD-POWER ¢.. 


i i caine 
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Early History of Spearow Co. 


To The Petroleum Engineer: 


You asked me for a biographical 
sketch to go with my article “New 
Technique in Oil Production,” which 
was presented at the Petroleum Elec- 
tric Power Association’s silver anni- 
versary conference. So, here goes: 

I was born October 3, 1895, in the 
state of Indiana, LaGrange County, at 
the very unchristian hour of 2 a.m. My 


parents moved to Portland, Oregon, on 
my 12th birthday and I received the 
balance of my schooling in that state. 

In 1924, I was a member of the 
United States Olympic Track and Field 
Team, participating in the pole vault 
in Paris, France. I broke my right 
heel two days before my event but was 
able to get a 6th place in the finals. 
Later went on a barnstorming trip to 
Japan that fall where I vaulted 15 ft 
Y% in. in the city of Naggoya, the 
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first time any vaulter had gone above 
13 ft 10 in. (They have a very powerful 
and stimulating drink called “Saki” to 
which I give the credit.) 

I went into the oil business in 192°, 
drilled four dry holes by the end of 
1935, three in Eddy County, New 
Mexico, west of the Pecos, and one in 
Nacogdoches County, Texas. The next 
well, drilled in Shelby Gounty, Texas, 
brought in the Logansport-Joaquin 
gas-distillate field. Through inexperi- 
ence, we lost control of that discovery, 
my personal loss being considerable. 

By that time I had already become 
acquainted with the great wealth in oil 
left abandoned in oil fields at the end 
of the primary period of production 
and the comparative ineffectiveness of 
secondary recovery methods. Deciding 
to try to recover what I had lost in the 
place where I had lost it, the oil busi- 
ness, I devoted my time to the perfec- 
tion of this new method we now have 
installed here at-Osawatomie, Kansas. 

After about 10 years of careful study 
and evaluation of horizontal drives 
and having only the possibility of verti- 
cal drive left after eliminating all forms 
of horizontal drives, the principles of 
this method began to crystalize. 

It seemed so obviously simple and 
right that I couldn’t believe it hadn’t 
already been tried and found unsatis- 
factory. To satisfy myself on this point, 
I built a small oil field of heavy plexi- 
glass, fitted it to perform every form 
of secondary oil recovery method as 
well as this one of vertical drive so 
volumetric comparisons could be made. 
Experiments in this model field wherein 
all factors were the same for each 
method, the vertical method outpro- 
duced all others many times. 

Then I spent about 3% years hold- 
ing seminars across the country from 

Washington, D: C., to California, with 
qualified production engineers to see 
if I couldn’t find a good reason why 
the method wouldn’t be practical in an 
actual oil field installation. 

As the net results of those seminars 
were but two possible deterents to the 
method’s success: Sand wouldn’t take 
the air and there wasn’t adequate verti- 
cal sand or reservoir permeability — I 
decided to put it to work in an actual 
oil field to learn if those prophecies 
were defensible. 

I then drilled, coring each well, five 
old fields in Miami County, Kansas, 
and selected the meanest one of the 
five in which to make the final test. All 
cores were analyzed by Production 
Engineering Laboratories of Oklahoma 
City and supervised by Ward M. 
Edinger. We asked for vertical per- 
meability determinations on each core 
sample. After selecting this Osawa- 
tomie field as the one in which to make 
the installation, we drilled nine wells 
in the field, coring each as we drilled 
and having every sample tested. In 
those first nine wells we restricted the 
production zone in each well to the bot- 
tom foot or two of the sand and put the 
air into the top of the sand. 

Every well in this Peru formation 
had from 6 to 12 ft of black sand in 
the base of the reservoir, a form of sand 
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no operator will attempt to produce 
«ith water drive. We not only restricted 
our production from that black sand, 
but from the bottom foot or two of it. 

We began the injection of air on 
November 17, 1950. The field was so 
pressure-depleted when we started that 
we were unable to bail 5 gal of oil from 
any of the wells after they had been 
drilled and stood open for 5 months. 
We began our operation, using little 
3-stage Compressors, air-cooled and 
motor driven, with a suction capacity 
of but 25 cu ft per minute maximum; 
and every well on the operation took 
its air without difficulty. On one of the 
wells, we produced our first flowing 
oil within 1 minute and 45 sec after we 
began the compressor on that well. 
That oil came out of that black sand 
nobody wanted to produce. 

Since that date, after being entirely 
flooded in the 1951 tragedy, we moved 
the plant to a hill in the field and have 
assembled all of the compressors under 
one roof. 

We originally were told this field was 
about 80 acres in extent. That was the 
only good thing about it from our 
standpoint. We thought we would be 
able to establish the desired pressures 
in a relatively short interval. It now 
turns out the field may cover several 
thousand acres and we are being joined 
in its complete development by C. E. 
Skiles of Mt. Carmel, Illinois, since 
we have no need for our laboratory 
purposes of a field of that size. 

We are replacing the little compres- 
sors with large units capable of in- 
jecting many times the volumes of air 
obtainable from the little ones we be- 
gan the experiment with. In fact, we 
have had all compressors shut off since 
April 20 of this year, and our wells 
which were drilled before that date are 
still flowing. We now have two drilling 
rigs putting down new wells to deter 
mine its ultimate extent and each ne 
well completed comes in flowing oil 
from the base of the reservoir. 

This Peru stratum is predominately 
a sand reservoir. We have been asked 
repeatedly if the method would work in 
a lime reservoir and we have always re- 
plied by saying we hoped so but since 
we hadn’t tried it in a lime reservoir 
we couldn’t make a positive statement. 
But one of these new wells now being 
drilled found the Peru formation com- 
posed entirely of porous lime, oil satu- 
rated. We completed the well at 6 p.m. 
on the 2nd of this month. By noon of 
the fourth, that well was flowing pipe 
line oil from porous, oil-saturated lime. 

I realize this statement is something 
broader than a mere _ biographical 
sketch, but I assumed your interest and 
the interest of The Petroleum Engineer 
would be more centered in the method 
than in its discoverer. 

I also want to invite The Petroleum 
Engineer to send any of its staff writers 
to this installation to examine it thor- 
oughly any time it is convenient for 
you; you will find it exactly as I have 
represented it. 

* Ralph Spearow. 
The Spearow Company, Inc. 
Osawatomie, Kansas. 


Has Magazine Filed 


To The Petroleum Engineer: 

I have been a continuous subscriber 
to The Petroleum Engineer since 
March of 1932 and have a complete 
file except for a few numbers that I 
have given to friends, can any indi- 
vidual top this? 

Jim Holland. 
Olson Drilling Company 
Star Route 1 
Ordway, Colorado 
Editor’s Note: Although records 
are not available, your file of copies 
of The Petroleum Engineer from 

March of 1932 is probably unique 

for an individual subscriber. If any 

one can top this please write us. 
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More Gage Stories. Wanted 


To The Petroleum Engineer: 

I like The Petroleum Engineer, and 
think it is much better each year. The 
writeups that you have on different 
things. Like gaging, new lines, public 
relations, personnel relations, is extra 
good. I think the field gagers-equip- 
ment could be improved on, consider- 
ably (also us gagers). The public sees 
the oil industry through its personnel, 
not through pamphlets, and The Petro- 
leum Engineer can help us be better 
people for the public to look at. 

R. E. Dendy 
District Gager 
Box 185 
Lovington, New Mexico 





“INSIDE JOBS” 





Are Important, too 


WISCONSIN- 
POWERED 


TO FIT THE 
MACHINE 


butane or propane. 


2- and 4-cylinder models, 


Corporation 
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This Compressor is 2 


Typical of the “Inside Jobs” handled by Wis- — 
consin Heavy-Duty Air-Cooled Engines in the 
oil field is this air-compressor application in 
a Texas pipe-line pump station. 

Wherever constant, steady-going power is re- 
quired, inside or outside, you can depend on 
Wisconsin Heavy-Duty Air-Cooled Engines to 
stay on the job and fully meet the power de- 
mands of the assignment. Dependable AIR- 
COOLING makes these engines weather-proof 
and fool-proof. Heavy-duty design and con- 
struction adapt them to the toughest operating 
conditions. They not only fit the equipment 
and the job, but they also fit your available 
fuels .. . gasoline, kerosene, casing-head gas, 


You can't do better than to specify “Wisconsin 


Power” for any equipment requiring anywhere 
from 3 to 36 hp. — in 4-cycle single cylinder, 


WISCONSIN MOTOR 


MILWAUKEE 46, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


To obtain mere information on products advertised see page E-65 


2-cylinder 
7 to 15 hp. 





V-type 4-cylinder 
15 to 36 hp 


WRITE TO HARLEY SALES CO. 

619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 

$0$ SOUTH MAIN ST., WICHITA, KANSAS 
Of FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 
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of SPANG EXTREME LINE 





First in quality ... first in supply service ... in oil country everywhere 


Spang-Chalfant Division 


THE NATIONAL SUPPLY COMPANY 


PITTSBURGH 30, PENNSYLVANIA | \ _) Nationa BLUE prooucrs 


DIVISION TUBULAR OFFICES: Denver, Colorado; Houston, Texas; Fort Worth, Texas; 
Los Angeles, California; Pittsburgh, Pennsylvania; Tulsa, Oklahoma; Calgary, Alberta, Canada 


NATIONAL OIL FIELD MACHINERY AND EQUIPMENT + SPANG STEEL PIPE » SUPERIOR & ATLAS ENGINES 
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| Since 1925 the Southern 


Peninsula has produced 350 


million barrels of oil and 250 
billion cubic feet of natural gas. 
Currently 200 producing fields, 
16 refineries with 144,500 bbl 
a day capacity, and huge gas 


and LPG storage reservoirs 


contribute to the state’s economy. 














joked ae 


AMT Rie OTskGo 





ease ALPEN = 
i 








LEEL ARAL 








T 
NORTHE: RN MICHIGAN 









































| SAGINAW 


es ae | 
\ oenaser” LAPEER 
{ 





[amvawas tt i 

















i 5 
& 
: 
LATON IMGrRAM 


* 
sanry 


Mh. baked i CUMTON 
¥ 





AND 


nenonnennnnccennta 


8 


i 
LIVINGSTON | 








i 
i 


nacamazoo| 
i 


SOUTHWESTER, 





9 ft 
Sou THER TERN 





Ld i 
CAL ROUN JACKSON WASHTENAW wares 
: a 














ST s03Fh%~ 


MICHIGAN 





SMancw 





eeecore 


y 
MICHIGAN ° ae 


FIG. 1. OIL AND GAS FIELDS IN MICHIGAN 
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Michigan Basin Holds Development Promise 


M icHIGAN’S Southern Peninsula 
has had an active oil and gas producing 
industry since 1925. Early prospecting 
and production dates back to 1886, but 
the petroleum industry showed little 
activity until the Saginaw discovery in 
1925. Since then oil production in- 
creased gradually reaching a high of 
23,500,000 bbl in 1939. In 1952 oil 
production was 13,200,000 bbl. Some 
wildcat drilling has been done in the 
Northern Peninsula but lack of com- 
mercial showings has discouraged the 
search for petroleum there. 

Excepting the very early Dundee gas 
production, of which only a skeleton 
record has been reported, the first com- 
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mercial gas production was from the 
Muskegon field in 1928. Demand for 
gas as an industrial fuel developed very 
rapidly, wells were produced without 
restriction, and gas production was 
down to a very low stage within a few 
years. Major gas production and mar- 
keting was started‘in 1932 from the 
Broomfield field near Mt. Pleasant. The 
high in natural dry gas production was 
21 billion cubic feet in 1947. In 1952 
production was 6.25 billion cubic feet. 
Although some fields are still produc- 
ing on a modest scale most of the state’s 
older gas fields have now been con- 


EXCLUSIVE 





verted to gas storage reservoirs. The 
stored gas comes from out of the state. 
The high in oil-well gas was 4.2 bil- 
lion cubic feet in 1945. The 1952 pro, 
duction was 2.4 billion cubic feet 

The oil and gas fields of the state are 
shown in Fig. 1. 


Geology 


The Michigan basin is a structural 
and sedimentary geosyncline with the 
area of lowest depression in about the 
geographical center of the Southern 
Peninsula. The basin actually extends 
east and west from western Ontario into 
central Wisconsin and north and south 
from Lake Superior to northern Ohio 
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higher along the flanks of the basin 
LAKE SUPERIOR than at the center. The Dundee forma. = 
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N SHIEL ° ° ° f 
Men, CANADIA Out. s minus 3200 ft in the center of the 
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‘Scon. ee “ “ie The bedrock surface in most of the 
td “fe os state is covered with a mantle of glacial 
- 3000 drift. Few important sedimentary out- 
que crops aid geologists in structural stud- 
G- 4000 ies. The drift ranges in thickness from a 
_ 5000 78m few inches near rims of the basin or in 
fa) ° - e000 areas where bedrock rises close to the 
z - 27000 surface to nearly 1300 ft in Grand 
‘¢ Traverse County in the northwest part 
J - A a8 y ° ° P 
” pie of the Southern Peninsula. Drift thick- — 
a wR ness is governed partly by bedrock sur- 
< : ~*~ face irregularities and partly by irregu- 
2 q larities in deposition. faulte 
re) Fig. 3 is a cross-section illustrating porta 
3 7 the succession of formations, their at- Sate 
> : titudes with reference to the basement weste 
is complex, and the covering mantle of if an 
$ glacial drift. The bedrock surface be- ing. | 
= ‘ neath the drift displays a series of in- in th 
= ONTARIO creasingly older formational rings tions 
ws progressing outward from the center Su 
LSLSCONSIN 3 < of the basin which were eroded and low! 
ILLINOIS a ° : SlOW 
beveled during the long interval be- ords. 
tween the end of the Paleozoic and the sical 
Pleistocene so that in the Southern tent 
ent Peninsula a lowland from Saginaw Bay have 
pwe area westward separated highlands to in th 
the north and southeast. The bedrock the 
surface was worn down and altered by rock 
action of successive glacial advances seisr 
during the Pleistocene but was not re- in tl 
MICHIGAN duced to a plane surface. cour 
STRUCTURAL Fig. 4 is a bedrock surface map of cart 
BASIN the Southern Peninsula. paig 
= tax ave The regional structure has been in- have 
FORMATION fluenced by stresses or other tectonic deer 
© CONTOUR CONTROL actions that to a large extent are ob- beer 
ee scure. A series of well developed paral- ture 
lel anticlinal folds — a — M 
northwest-southeast bearing exten have 
FIG. 2. MICHIGAN STRUCTURAL BASIN. across the central part of the basin. Wel 
Minor cross-folding is apparently re- com 
sponsible for reversals or flattening datz 
and Indiana. The confining structural the surface conformation of the base- along the lines of main folding. Local S 
features at the rims are the Cincinnati ment complex is very uneven due to structures may be anticlinal, or in the logi 
arch on the southeast and east, the Kan- _— pre-Cambrian faulting, Paleozoic fold- | form of structural nosing. Stratigraphic Mis 
kakee arch on the south and southwest, ing, and other readjustments. Its exact traps and solution reservoirs along pro 
the Wisconsin island on the west and depth in the Southern Peninsula is duc 
northwest, and the Canadian shield on known only in the southeastern part of 
the north and northeast. The basin is __ the state. Several wells drilled in this ase a = 
slightly elongated along a north and _area have reached the granite. One of The Author 
south axis. Dimensions from rim to rim these, in southern Monroe County, 170 sen-%. Siliter te pctealeen ctatnees te “Oo 
are a little more than 400 miles from _ miles southeastward from the center of reservoir research ond proration work for Si 
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Outlines of the Michigan basin and 2956 ft. At Port Huron the depth to vey which he 
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ton formation are shown on Fig. 2. minus 3750 ft. The overlying Paleozoic After 12 years in . 
For purposes of this report the exact sediments have been influenced struc- other branches 
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concerned only with the portion under- readjustments of the basement com- Texas in 1920. 
lying Michigan’s Southern Peninsula. plex, and also by readjustments in the In 1922 he 
The basement complex is presumed Appalachian uplift that did not neces- joined U. S. Bu- ) 
to be at least 13,000 ft below the sur- sarily affect the Michigan basement reau of Mines, 45 
face in the central part of the basin, complex to any great extent. serving with the Bureau and U. S. Pe 
sea-level elevation of minus 12,000 ft The sedimentary rocks in the center Caeet ying > clue! que oe pes 
or more. In this area the sedimentary of the basin range upward from the ee be 
° ° : s nautral gas superintendent for Car- bu 
beds have a known thickness of more Cambrian through the Pennsylvanian ter Oil from 1926 until 1932, when he cia 
than 12,000 ft under an overlying and some thin Permian. All the sedi- entered consulting practice in natural oa 
mantle of glacial drift. The sedimentary mentary beds dip from the rims of the gas and petroleum engineering in be 
section thickens rapidly from the rim basin toward the center; so that the Michigan in 1932. 7 
to the center of the basin. Probably elevations on the formation tops are 
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FIG. 3. CROSS SECTION OF THE SOUTHERN PENINSULA OF MICHIGAN FROM DOWAGIAC TO ALPENA. 





faulted or folded areas have been im- 
portant in providing favorable reser- 
voir conditions. Structures in south- 
western Michigan apparently have little 
if any association with the major fold- 
ing. Accumulations are in coral reefs 
in the southwestern and western sec- 
tions of the state. 

Subsurface structural data have been 
slowly accumulated from drilling rec- 
ords. Wide-spread use of most geophy- 
sical methods, except to a limited ex- 
tent in areas having thin drift cover, 
have been discouraged by irregularities 
in thickness of the glacial drift and in 
the unconsolidated sand, clay, and 
rock materials of the drift. Recently 
seismograph and gravity meter studies 
in the thin drift areas have been en- 
couraging. Some major companies have 
carried on extensive core drilling cam- 
paigns during the last 10 years which 
have been very successful in finding 
deeper structures. Core drilling has also 
been used to check geophysical struc- 
tures. 

Most structural studies in Michigan 
have been based on subsurface data. 
Wells drilled for brine by chemical 
companies have contributed valuable 
data in some areas. 

Sedimentary beds of all major geo- 
logical systems from Ordovician to 
Mississippian have been commercially 
productive of oil and/or gas. The pro- 
ducing formations are: 





oil yield the producing formations have 
been the Rogers City-Dundee, the Tra- 
verse group, the Detroit River, the 
Berea, the Trenton, and the Salina- 
Niagaran. Development in the Salina- 
Niagaran is most recent and is ex- 
pected to increase in importance. 

The earliest important commercial 
oil discovery was in the Berea forma- 
tion near Saginaw in 1925. The original 
production per well or for the whole 
field was low. Several wells are still 
producing commercially at Saginaw 
and more recently Berea production 
has been developed in the Kawkawlin 
field of Bay County. 

The first Traverse and Dundee pro- 
duction was in the Muskegon field 
which was discovered in late 1927 and 
developed rapidly in 1928 and 1929. 
Production was prolific and wells were 
flowed wide open with no regard for 
conservation though pipe line capacity 
limitations restricted production some- 
what. The field passed from flush to 
stripper stages in a few years. The Mus- 
kegon development was followed by 
the discovery of the Mt. Pleasant field 
near the center of the basin in 1928 
with some good Traverse and prolific 
Dundee production. Other important 
discoveries nearer the center of the 
basin followed in rather rapid succes- 
sion. The central Michigan counties— 
Ogemaw, Roscommon, Osceola, Clare, 
Gladwin, Arenac, Bay, Midland, Isa- 


> 








Age Formation Lithology Products 
Ordovician Trenton Limestone-dolomite oil 
Silurian Niagaran Limestone-dolomite oil and gas 
' Salina Massive salt-dolomite oil and gas 
Devonian Detroit River Limestone-dolomite- oil 
anhydrite 
Rogers City-Dundee Limestone-dolomite oil and dry gas 
Traverse Limestone oil and dry gas 
Mississippian Antrim Shale dry gas 
Berea Sandstone oil and gas 
Michigan “Stray” Sandstone dry gas and oil 








History of Development 


Oil and gas have been produced in 
45 of the 68 counties in the Southern 
Peninsula. In 9 counties the total pro- 
duction has been of minor importance, 
but geological thought is that commer- 
cial oil and gas accumulations are rea- 
sonably possible anywhere within the 
basin. 

In order of importance or of total 


bella, Mecosta, Newaygo, and Mont- 
calm—were all locales of Traverse, 
Dundee, and Detroit River discoveries 
between 1928 and 1939. Many central 
Michigan Dundee fields have also had 
appreciable but spotty Traverse pro- 
duction. 


The first important Traverse discov- . 


eries following Muskegon, all in south- 
western Michigan, were in Allegan, 
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Kent, Ottawa, and Van Buren counties 
in 1938. Thirty-nine Traverse pools 
have been developed in these counties. 
Many were small, but at least ten have 
been important producing fields. The 
shallow drilling, with depths ranging 
from 1000 to 1900 ft, and the rela- 
tively high initial producing rates have 
made the territory attractive to small 
operators. In 1952, 198 Traverse wells 
were drilled in southwest Michigan, 
nearly one-third of the total drilling in 
the state. Sixty-one wells were commer- 
cial producers. Other important Tra- 
verse fields have been the headquar- 
ters in Roscommon County, discovered 
in 1941, the Stony Lake, Oceana 
County, discovered in 1946, and the 
Kimball Lake, Newaygo County, dis- 
covered in 1947. Both Traverse and 
Dundee are productive in the Pent- 
water field, Oceana and Mason coun- 
ties. The field was discovered in 1948. 
Production from both formations is 
continuous throughout this field and 
twin wells were drilled on most loca- 
tions. 

No new Traverse or Dundee fields 
of major proportions have been dis- 
covered since 1948, although during 
the five-year period more than 50 minor 
discoveries have been made in these 
formations. 

One field in Monroe County in the 








P? PERMIAN M_MISSISSIPPIAN 
P PENNSYLVANIAN D_ DEVONIAN 


FIG. 4. BED-ROCK SURFACE MAP. 
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southeastern corner of the state is pro- 
ducing oil from the Trenton. Produc- 
tion to date ‘has been small. 

Only 8 fields have been strictly Berea 
sand producers. Five have been very 
small and only 3 are still producing.: 

The most active recent prospecting 
and production operations have been in 
the Detroit River (Devonian) forma- 
tion in which 10 major and 14 minor 
fields have been developed. All Detroit 
River production is in the central part 
of the basin in Crawford, Kalkaska, 
Missaukee, Roscommon, Ogemaw, 
Gladwin, Clare, Osceola, Isabella, and 
Tuscola counties. At this date (Septem- 
ber, 1953) production from the Detroit 
River is nearly 7000 bbl daily, or about 
20 per cent of the state’s total oil. 

Most Michigan producing forma- 
tions are limestone and dolomite or 
dolomitic limestone. Many pay sections 
although thin and irregular in places are 
prolific. Records in older fields have 
not always provided satisfactory infor- 
mation as to thickness or distribution of 
pay sections. Modern coring, logging, 
and engineering techniques are provid- 
ing more reliable information. It is 
probable that in many pools the re- 
corded thicknesses indicate interval be- 
tween top and bottom of pay sections 
and that some impervious sections are 
included. 

The two largest per acre producers, 
both Dundee, have been the North 
Adams, with a per acre recovery of 
20,682 bbl, and the Deep River with 
17,992 bbl to end of 1952. Both fields 
are in Arenac County in the east cen- 
tral section of the basin. The Adams 
field is in late stage of stripper produc- 
tion, but the Deep River is still in the 
flush stage. In both fields wells were 
drilled only a few feet into the top of 
the highly porous dolomite pay and 
actual pay thicknesses are not known. 

Both fields have very active bottom hole 
water drive and very low solution or 
producing gas-oil ratios. Both are long 
and relatively narrow and appear to be 
vertically fractured or faulted solution- 
type reservoirs. The source of water is 
below the dolomitized Rogers City in 
the basal Dundee or the Upper Detroit 
River. Dry holes outside these pools 
log impermeable limestone, and en- 
counter little if any water until they 
reach Dundee dolomite from 280 to 
400 ft below the top of the Rogers City- 
Dundee. 
Per Acre Recovery 

Average per acre recovery of oil for 
the state to end of 1952 is 2723 bbl. 
Dundee recovery is larger and Traverse 
is smaller than this figure. 


TABLE 1. Statistics. 








The following tabulation gives statistics on oil and gas 
developments to the end of 1952: 


Oil fields Gas pools 
Fields developed.......... 207 113 
Fields abandoned............ 63 27 
Fields converted to gas storage. _ 11 
Producible fields............ 154 75 
Producing fields.............. 154 44 
Producing wells drilled....... 8419 1,777 
Wells abandoned........... ; 4440 667 
Producing wells........... 3979 382 
Wells in gas storage fields (in- 
cluding input and output). . — 728 
Fields of less than 10 acres... 43 il 
Fields, more than 10, less than 
ee es we wink 114 57 
Fields 510 to 1000 acres... .. ; 15 16 
Fields 1010 to 2000 acres... . 15 7 
Fields 2010 to 3000 acres. . 6 6 
Fields more than 3000 acres.. . 14 16 
CE ea *6810 **11,000 





* Walker field, Kent County. 
** Six Lakes field, Mecosta and Montcalm counties. 


Cumulative Production, End of 1952 





RR Sok ae ie 5 8 eee 349,552,348 bbl 
Gas — Dry.......... 232,049,818 mef 
Oil-well....... *46,790,712 mcf 
ec oR Ee ci wet 278,840,530 me ¢ 





* Includes only gas treated at natural gasoline plants or 
otherwise marketed. 


Production, 1952 
Total Daily average 
13,251,464 bbl 36,206 


6,233,837 mef 17,032 me 
2,443,900 mef 6,677 me 


ea are 
Gas — Dry...... 
‘ Oil-well. . . 








TABLE 2. Production by formation from 
fields that have produced 1,000,000 bbl 





or more. 

Percentage 
Formation Barrels of total 
ae : 214,612,000 64.4 
OS eee ‘ 70,050,000 21.0 
*Reed City zone... 36,650,000 11.0 
Richfield zone... . 10,270,000 3.1 
BNE dewisseces 1,575,000 5 
eee 333,157,000 100.0 





* Some geologists place the Reed City zone in the Dundee 
and some place it in the Detroit River formation. If it is 
Dundee this formation has produced 75 per cent of the oil 
from the best fields of the state. 


The percentage figures show the relative importance to 
the present time of the various producing formations. 








TABLE 3. Distribution of fields accord- 
ing to total cumulative oil production to 
end of 1952 is: 





Fields with production 100 to 5,000,000 bbl......... 189 
Fields with production 5,000,001 to 10,000,000 bbl... 10 
Fields with production 10,000,001 to 20,000,000 bbl. . 5 
Field with production 25,170,424 bbl.............. 1 
Field with production 38,939,363 bbl.............. 1 
Field with production 45,454,191 bbl............... 1 








TABLE 4. Recent drilling and comple- 
tion record. 





Number 
drilling 
permits Oil Gas Dry we 
Year issued wells wells holes Total permits 


Number wells completed 





Facility* 























the gas-drive fields, water-flood pro- 
jects offer an opportunity for increasing 
ultimate recovery. 

At the end of 1952, the daily aver- 
age brine produced with oil in the ea- 
tire state was 207,000 bbl, or six times 
the daily oil average. Operators re- 
turned 99.24 per cent of this brine to 
subsurface brine-bearing formations 
mainly to edge wells that however pro- 
duce oil in structurally high positions. 

Posted price of crude averaged $2.73 
per barrel from August 1950 to June 
15, 1953. The July 1953 average was 
$3.03 per barrel. Most dry natural gas, 
based on contract prices adopted in 
1933, brings $0.15 per 1000 cu ft at 
well head. Prices of oil-well and plant- 
residue gas are not uniform. The field 
price of all natural gas marketed, dry 
and oil-well, averages about $0.18 per 
1000 cu ft. 

The high in oil production was a 
daily average of 64,280 bbl in 1939. 
The high in dry gas production was a 
daily average of 57,500 M cu ft in 
1947. The high in oil-well gas treated 
at natural gasoline plants was 11,500 
M cu ft daily in 1945. 

Of the 207 oil fields that have been 
developed in the state, 44 have pro- 
duced one million or more barrels each 
and are still producing. At the end of 
June, 1953, they had produced 333,- 
156,934 bbl of oil, or 94 per cent of the 
state’s total cumulative production of 
355,681,000 bbl. (See Table 2). 

Of the 163 fields not included in 
Table 2, 63 of which are now aban- 
doned, 9 have already produced nearly 
1,000,000 bbl each, and show promise 
of substantial additions. In this group 
production percentages are in favor of 
the Traverse formation. This shift -in 
balance is due to the large number of 
small but important Traverse fields in 
the southwestern part of the state. 

Failure during the past few years to 
find new Traverse or Dundee pools of 
large area has probably’been an im- 
portant factor in contributing to a de- 
cline in number of wells drilled. 

Pipelines. All oil fields, excepting a 
few of the very smallest, have pipe line 
outlets with purchasing competition in 
each. All crude oil pipe lines in the cen- 
tral basin area, where most of the 
higher production fields are located, 
are interconnected. This multiple own- 
ership and control system is connected 
with a major pipe line from Ohio where 








TABLE 6. Refinery data. 








- 4 1949 999 4 92 473 1004 e Location Nominal 
ichi = 1950 6901 33 75 473 884 . capacity 
n per ee ce bo hin 1951 744 226 63 466 755 47 Operating company City County _ bbl daily 
verse eids wa er 1S e principa . Tiv- 1952 694 261 81 370 712 70 Aurora Detroit Wayne 30,000 
ing agent. Gas is the age driving * Wells in gas storage fields used either for gas injection — eos — oso 
° E ay ay City ay 10,500 
agent in seven of the major fields. Due or gas production. Crystal Carson City Montcalm 6,000 
to relatively low recovery efficiency of Lakeside Kalamazoo Kalamazoo — 2,500 
Leonard Alma Gratiot 8,500 
peor — Rapids —. 2,000 
Mid-West ma iatiot 10,000 
TABLE 5. Wildcat drilling results. Old Dutch Saheee Metee iti 
Osceola Reed City Osceola 2,000 
New pays in = : Petroleum Specialties Flat Rock Wayne 6,500 
Welle New fields old fields Field extension Total : Producers Refining West Branch Ogemaw 3,500 

e ——_—— ota Succes : 2 ' 
Year drilled Oil Gas Oil Gas Oil Gas successes ratio Pure Midland Midland 3,000 
Roosevelt Mt. Pleasant Isabella 7,500 
4 ea ; 4 | : ; 4 ; a > : » - - Socony-Vacuum Trenton Wayne 29,000 
Ae 328 13 5 3 1 4 — 26 1 to 12.5 SI sien alta econ tality 46 ee 144,500 
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TABLE 7. Principal Detroit River zone fields with pertinent data to the end of 1952. 





Beaver Cranberry 
Name of field St. Helen Rose City Norwich Enterprise Creek Lake Hamilton 

ee a eee 1941 1942 1942 1943 1947 1951 1952 
Nusmber wells.............. 84 76 84 29 93 9 7 
Deoth of wells, average... .. 4180 4075 4500 4405 4160 5048 5145 
Oi! prod. bbl daily 

To sco n seis eek se 1107 1803 1432 526 . 1364 ~? 78 

Per well. . bbl daily a aes 13 24 17 18 15 " 40.0 

ater ° 1 F 
Water rot arc 5 44 20 11 217 41 55 
Curnulative oil prod., bbl.... 1,756,694 1,064,218 3,281,562 704,402 3,234,739 -- 33,445 


Oi! co-mingled with other crude — data not available. 








crude may be delivered either way into 
or from interstate lines. 

Refineries. Sixteen refineries in the 
state have a nominal total crude ca- 
capacity of 144,500 bbl daily. Average 
daily through-put in 1952 was 112,700 
bbI. About 70 per cent of the state’s 
crude supply must be imported. Im- 
ports are through pipe line, by railroad 
tank car, and by Great Lakes marine 
tankers. Imports from western Canada 
through the newly-constructed line 
from that area that crosses Michigan 
to Sarnia, Ontario, will probably even- 
tually reach some Michigan refiners. 


Current Developments 


Richfield Zone. The most active de- 


velopment during the last few years 
has been in the Detroit River formation 
pools. The Detroit River directly un- 
derlies the Dundee but division between 
the two formations is not clearly deline- 
ated. Two members in the Detroit River 
are productive of oil and gas — the so- 
called Tuscola zone and the Richfield 
zone. The Richfield zone is at present 
(1953) the more important. The Rich- 
field is the basal member of the De- 
troit River and has a thickness of about 
200 ft. The interval between top of the 
Dundee and top of the Richfield in the 
northern and east-central parts of the 
basin where current development is 
centered is between 1200 and 1400 ft. 
The zone is primarily a series of inter- 
bedded limestone, anhydrite, and dolo- 
mites with sandstone lenses recorded in 
Gladwin and Clare county wells. Oil is 
trapped in irregular lenses of fine- 
grained, granular or crystalline dolo- 
mites which range in thickness from a 
few inches to as much as 10 ft. At least 
six of these lenses which thicken south- 
ward and are well developed in Mid- 
land County are productive. But all 
lenses are not well enough developed 
to be identifiable in all fields or wells. 
Porosity ranges from 7 to 30 per cent. 
Permeabilities range from 0.5 to 60 
md with usual field averages ranging 
from 4.0 to 6.0 md. Net pay thickness 
in the producing fields averages from 
10 to 15 ft. 

Original reservoir pressures are be- 
tween 2000 and 2650 psi. Solution 
gas-oil ratio averages about 850 cfb but 
produced gas-oil ratios may be any- 
where from solution gas-oil ratio up to 
gas-cap wells producing nearly 100 per 
cent gas with only a spray of oil. Any 
one of the several producing lenses 
may exhibit a local gas-cap condition. 

Initial well production after acid 
may be from 20 to 300 bbl. The high 
gas-oil ratio wells are being restricted 
in gas production to prevent wasteful 
dissipation of reservoir energy. Con- 


nate water is estimated at 25 per cent 
but very little water drive is in evidence. 
Estimated oil in place averages about 
700 bbl per acre foot. Ultimate recov- 
ery by natural methods is estimated to 
be about 17 per cent, or an average of 
120 bbl per acre foot. If average net 
productive thickness were 12.5 ft the 
average total recovery per acre at this 
rate would be about 1500 bbl. 

Well spacing in Richfield pools is 
usually set by regulatory authority at 
40 acres, and average ultimate recovery 
of oil per well by natural primary pro- 
duction methods is estimated at 60,000 
bbl. Richfield wells in central Michi- 
gan are between 4200 and 5200 ft in 
depth, and the cost of drilling and 
equipping a well for production is, in 
1953, about $50,000. Pressure mainte- 
nance studies indicate that by gas 
injection about a 50 per cent increase 
in production can be anticipated. This 
would raise ultimate per well recovery 
to an average of 90,000 bbl. It is evi- 
dent that pressure maintenance is eco- 
nomically sound and shouid be started 
in all Richfield pools at an early stage. 
The attitude of producers is favorable 
to this procedure. Unitization and pres- 
sure maintenance operations are neces- 
sary companion conservation measures. 

Tuscola Zone. Production in the 
Tuscola zone is from thin dolomitic 
pays in a predominantly limestone sec- 
tion separated from the Richfield by a 
massive anhydrite. Both original and 
settled production are somewhat lower 
per well than in the Richfield. To date 
the zone does not have the economic 
importance of the Richfield, although 
recent developments indicate that this 
upper zone may become an important 
source of oil and gas. Drilling costs are 
slightly less than for Richfield wells. 
There are three Tuscola zone fields in 
the Saginaw area. (Table 8). 

Eight additional pools in the Rich- 
field and 6 in the Tuscola are not clas- 
sified as major fields on basis of current 
development. 

The two zones are potentially pro- 
ductive throughout the basin area and 
several of the fields are producing from 
both. Prospecting. in the Richfield is 
being actively pursued by both major 
and independent operators. Active ex- 
ploration of the Richfield zone in older 
Dundee fields is going on but Richfield 
exploration is not confined to these 
older known structures. The unitiza- 
tion, gas recycling, and pressure main- 
tenance project now in effect in one 
Richfield pool has been proved success- 
ful. One other project is in operation 
and another is ready to start. It is ap- 
parent that such projects will increase 
ultimate yield. 
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TABLE 8. Principal Tuscola zone fields 
with pertinent data to end of 1952. 





Billings zone** 


Head- 

Name of field Akrou quarters Billing 
Discovered... . 1938 1952 1950 
Number wells........ : 12 8 9 
Depth of wells, average.. 3422 5929 4477 
Oil prod bbl daily 

Total field....... 142 
Per well.........-. 12 
Water prod bbl daily 


ee — 
Cumulative oil prod bbl. 482,690 





* Oil co-mingled with crude oil from other formation 
no separation data available. 

** Though a separate zone from the Tuscola, the Billings 
pool is popularly associated with the Tuscoa. 

Eight additional pools in the Richfield and 6 in the Tuscela 
are not classified as major fields on basis of current de 
velopment. 








Salina and Niagaran Formations. Oj! 
and gas production in Ontario from 
Salina and Niagaran formations along 
the axis and the flanks of the Cincin- 
nati arch and production success in 
drilling these formations in Michigan 
the past few years encourages the be- 
lief that these formations will become 
very important producers in Michi- 
gan. The Panhandle Eastern Pipe Line 
Company has a major gas field pro- 
ducing from the Salina at Howell, Liv- 
ingston County, 45 miles northwest of 
Detroit. 

One small Salina was well was com- 
pleted in this field in 1935. The well 
was not of commercial size as origi- 
nally completed and further develop- 
ment of the pool waited until 1946 
when Panhandle Eastern Pipe Line 
Company completed a second well 
which gauged 8,000,000 cu ft daily 
from a depth of 3900 ft. Fifteen pro- 
ducing wells were drilled in the field 
from 1946 to 1948 on a 160-acre drill- 
ing pattern, and the limits of the field 
have apparently been defined. Two 
wells have been abandoned. Original 
well-head pressure was 1602 psi. 

The field was connected with Pan- 
handle’s lines in the Detroit area and 
marketing was begun in January, 1947. 
Cumulative gas production to end of 
1952 was 17,001,959 MCF. Some con- 
densate has been collected in scrubbers, 
but the daily total is small. 

A well was drilled in Kawkawlin 
Township, Bay County, northwest of 
Bay City into the St. Peter sandstone 
(Ordovician) by Gulf Refining Com- 
pany in 1940-41. Total depth was 
10,447 ft. The well was dry in the Tren- 
ton and St. Peter and was plugged back 
to the Salina at 7850 ft. Casing was 
perforated in a dolomite section in the 
Salina at 7762 to 7813 ft, and a gas 


. well with a daily open flow of 7,000,000 


cu ft resulted. Tests showed condensate 
production with the gas. Reported res- 
ervoir pressure was nearly 5000 psi. 
A follow-up test was drilled one mile 
northwest of this well but the Salina 
proved dry. In view of the high cost of 
drilling and failure to prove an exten- 
sive pool, prospecting to the Salina was 
considered uneconomical. The original 
well was never produced commercially 
and was abandoned in 1946. 

In August 1952, the Dow Chemical 
Company, Brazos Oil Company, and 
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Taggart Bros. discovered oil in a dolo- 
mite section of the Niagaran at 4276- 
4285 ft in Mason County near Luding- 
ton. Extensive testing work was con- 
ducted and the well was not placed on 
steady production until April 1953. 
Production is about 100 bbl of oil per 
day pinched, with 30 per cent brine. 
Three follow-up 40-acre offsets have 
been drilled dry in the Niagaran. In all 
three, the top of the Niagaran was 
found at sea-level elevations more than 
200 ft below the producing well. 

Geological studies indicate that a 
pinnacle reef condition accounts for 
the oil accumulation in the discovery 
well. It is reported that a gas pay over- 
lies the oil producing pay but casing 
through this zone has not been perfo- 
rated. A small Salina-Niagaran produc- 
ing well in southern Otsego County on 
the northern flank of the basin was 
completed in April 1952 by Brazos Oil 
Company at a plug back depth of 
6631 ft. 

Commercial importance of the 
Salina-Niagaran is demonstrated by 
proved production on four flanks of 
the basin. 

Trenton Formation. Although one 
small pool in the southeastern corner 
of the state has the only Trenton pro- 
duction so far developed hope for other 
Trenton pools continues. The Deerfield 
Trenton pool was discovered in 1920 
at a depth of 2100 ft. Thirty-seven 
producing wells have been drilled and 
24 abandoned in developed area of 350 
acres. Daily average production is now 
less than one’ barrel per well per day. 
Cumulative production to end of June 
1953 was 552,000 bbl and per acre 
recovery is 1575 bbl. 

’ Dundee-Traverse Formations. Al- 
though no major discoveries have been 
made in the Traverse or Dundee for- 
mations during the past few years, geol- 
ogists believe that fmany more fields will 
be developed. In th€ central part of the 
basin much undrilled territory remains 
despite fairly intensive drilling. Except 
on the west and southwest flanks of the 
basin recent exploration for new Tra- 
verse or Dundee “pools is negligible. 
Geophysical techniques which will 
work through the thicker glacial drift 
would be a great help to exploration. 


Pressure Maintenance 


No field-wide pritiiary ‘pressure 
maintenance or secondary recovery 
project has been conducted in'a Tra- 
versé Or Dundee pool. Several attempts 
by water flooding in limited sections of 
pools have not been encouraging. 

- One reason for discouragement is 
that irregularities in the limestone and 
dolomite porosity and permeability pat- 
terns appear to permit by-passing of oil 
and gas in the least permeable sections 
of *a pay which are the sections that 
retain most Of the residual oil. Another 
reason why artificial stimulation has 
not been attempted on a more ambi- 
tious scale is that most Dundee or Tra- 
verse pools have active natural water 
drive that under systematic production 
control accomplishes effective natural 
pressure maintenance. This is especially 
true in the many fields where produced 


A240 








TABLE 9. Data on pressure maintenance 





projects. 
St. East Enter- 
Heien Norwich prise 
Field discovered........ 1941 1942 1943 
Number <~ wells, 
Dee. 31, 1962........ 84 ine 29 
Developed ee acres... 3,520 1,200 


Gas re-injection ‘started. Oct. 1953 Jay 1947 Koril 1953 

No. gas injection wells. 1 

Cumulative oil prod to 
end of 1952, bbl. ..... 


1 ) 1,756,694 3,281,562 704,402 
Daily average oil prod 


per well, Dec. 1952... 13 17 18 
Recovery = a to end 

of Dec. 1952......... 499 912 587 
Gas injection _ ee 

athe Ria — 2,300 2,400 








brines are returned to the reservoir. In 
some Traverse and Dundee pools hav- 
ing low solution gas-oil ratios and little 
water drive percentage of original reser- 
voir oil recovery is low and pressure 
maintenance might be profitably ap- 
plied. One such project is now being 
started. 

Gulf Refining Company has drilled 
a water input well in the Kawkawlin 
field preliminary to starting fresh water 
injection into the Dundee pool. The 
field was discovered in 1941, has 294 
wells drilled mainly on 20-acre loca- 
tions, and an area of 6280 acres. The 
pool is peculiar for the Dundee as it 
has very low permeability, very low 
solution and producing gas-oil ratios, 
and apparently negligible water drive 
influence. Because of low gas supply 
the field is pumped by electricity. Pro- 
duction at the end of June was 1200 
bbl of oil daily, or 4.1 bbl per well. 
Cumulative production was 7,900,000 
bbl, or 1257 bbl per acre. 

Without artificial stimulation ulti- 
mate récovery per acre will probably 
not exceed 1500 bbl. No gas is avail- 
able for re-pressuring; so water is fa- 
vored for the purpose. The pilot proj- 
ect will be conducted on a five-spot pat- 
tern. Extension into the’ whole field 
will depend on results of the pilot 
operation. 

Two gas pressure maintenance proj- 
ects now in operation and a third under 
construction in Richfield zone oil fields 
are operated by Sun Oil Company. The 
three field are completely unitized. The 
two projects now operating are in the 
East Norwich and the Enterprise fields 
in northeastern Missaukee County. In 
both pools the reservoir energy is gas. 
Original reservoir pressures range be- 
tween 2000 and 2650 psi. Original ‘so- 
lution’ gas amounted to 850 cfb, But 
because of low permeability the pro- 
duced gas-oil ratios have been high, 
ranging from 1000 to 3000 cfb on up 
to gas cap wells producing about 100 
per.cent gas with a spray of oil. Both 
oil and gas production from high gas- 
oil ratio wells has been restricted either 
voluntarily or by state order. The proj- 
ect under construction is in the St. 
Helen field in eastern Roscommon 
County. * 

Engineers estimate that ultimate re- 
covery of oil from the Richfield zone 
would be 1500 bbl per acre, or 60,000 
bbI per well without pressure mainte- 
nance, but will be increased to 2250 
bbl per acre, or 90,000 bbl per well 
with pressure maintenance. 


All gas produced from Richfield 
pools is or will be used for pressure 
plant operation or returned to the pro- 
ducing reservoirs. Average daily gas 
injection is a little over 500,000 cu ft 
per input well. Beneficial effects of 
pressure maintenance in East Norwich 
were observed in offset wells in about 
six and eight months. 

Two other Richfield pools of major 
size are the Beaver Creek in Crawford 
and Kalkaska counties and the Rose 
City in Ogemaw County. All oil-well 
gas from the Beaver Creek field is 
processed for LPG recovery at a nat- 
ural gasoline plant operated by Dow 
Chemical Company and residue gas 
goes by company-owned pipe line to 
their chemical plant at Midland. The 
field has a pronounced gas Cap area. 
Including the gas cap section the field 
has 93 wells and an area of 3720 wells. 

Rose City has 76 wells including 4 
shut-in high gas-oil ratio wells, and a 
proved area of 3200 acres. Expansion 
in Rose City is continuing. Average 
gas-oil ratio is low and total gas pro- 
duction is comparatively small. De- 
cline curves for both Beaver Creek 
and Rose City fields show the need of 
pressure maintenance. 


Natural Dry Gas 


A “Berea” dry gas field in Muskegon 
County was discovered in 1936 and 
supplied fuel for industries at Muske- 
gon until field depletion in 1943. No 
other important Berea gas field has been 
found, although a few wells in three 
fields in Kent and Muskegon counties 
produce small volumes of gas for in- 
dustrial fuel. 

Dry natural gas from the Traverse 
and Dundee formations in the Muske- 
gon field was produced and marketed 
to local industry beginning in 1927 in 
the early life of the Muskegon oil 
boom. It was produced wastefully and 
the supply lasted only a few years. This 
was the state’s only commercially im- 
portant Traverse or Dundee gas, and 
these formations are not considered im- 
portant as gas producers. 

The state’s dry-gas industry has been 
based mostly on production from the 
“Michigan Stray,” an upper Marshall 
sand of Mississippian age. Depth to 
the “Stray” ranges from 900 to 1700 
ft in central Michigan fields. The dis- 
covery of this gas was originally inci- 
dental to the search for oil but after 
marketing was started drilling for 
“Stray” gas alone became extensive. 

The first commercial discovery of 
Michigan “Stray” gas was in the Mc- 
Kay field of Clare County in 1929. Six 
wells were drilled and the proved area 
was 260 acres. Marketing was started 
in 1935 and discontinued after field 
depletion in 1942. The second impor- 
tant “Michigan Stray” field was the 
Broomfield in Isabella County, discov- 
ered in 1930. Marketing was begun in 
1931 and the field is still producing. 

The Six Lakes “Stray” gas field of 
Montcalm and Mecosta counties has 
been the state’s largest in area, in net 
effective sand thickness, in estimated 
original gas reserves, and in total cumu- 
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lative natural production. The field 
was discovered in 1934 and marketing 
was started in 1935. A total of 229 
wells were drilled, but all but 65 have 
been abandoned at the end of 1952. 

Average well depth is 1300 ft. Field 
area is 11,000 acres. Cumulative out- 
put was 5 1,000,000 MCF up to early 
1953 when the ‘field was converted to 
a gas-storage reservoir. (Table 10). 

Even though 39 “Michigan Stray” 
gas fields remain producible, current 
production is down to a very low stage. 
The largest reservoirs have been con- 
verted to gas storage. 

In 1947 dry gas production in the 
state totaled 19,346,124 MCF. Pro- 
duction decline was gradual to a total 
of 5,735,141 MCF in 1952. 

Other formations that produce com- 
mercially are the Berea, Traverse, Dun- 
dee, and Salina. The Salina-Niagaran 
is second in importance to the “Michi- 
gan Stray” in dry-gas production. Geol- 
ogists believe that more large gas re- 
serves will be discovered in all of the 
formations that are now productive. At 
present the Salina and Niagaran for- 
mations furnish the most encourage- 
ment for future dry gas reserves. 


Gas-Storage Reservoirs 


The first “Michigan Stray” gas res- 
ervoir to be converted to gas storage 
was the Austin field in Mecosta 
County. Discovered in 1933, the field 
had produced 5,738,633 MCF of gas 
before being converted to a storage res- 
ervoir in 1941. Reservoir pressure had 
declined from an original of -520 psi 
to 288-440 psi. At the end of 1952, 44,- 
176,866 MCF of gas had been stored 
in the reservoir during the summer and 
36,435,006 MCF of gas had been pro- 
duced during the winter since storage 
was started. (Table 11). 

Total area of the storage fields is 
49,000 acres. Original reservoir pres- 
sures ranged from 400 to 632 psi. Gas 
injection pressures have been about 
equal to original reservoir pressures. 

An eleventh field, the Six Lakes, 
with an area of 11,000 acres, was con- 








TABLE 10. Dry-gas well statistics. 





Michigan Other 
stray formations 
Fields developed. :........... 61 52 
Fields abandoned.........: a 11 16 
Fields converted to gas storage. 11 — 
One-well fields............... 19 33 
Producible fields, end of 1952. . 39 36 








TABLE 11. Gas storage reservoir data 
at end of 1952. 





Number fields converted to storage...... 10 

Total gas production before storage... ... 29,485,151 mef 
pO OS 212, 504, 689 mef 
Total gas wok raryrack: after storage ee 129,670,270 meg 
Net stored gas remaining in reservoirs.... 82,834, "419 mef 








verted to gas storage in early 1953. 
In the earliest storage projects the 
stored gas was from Michigan fields, 
but currently practically all gas to stor- 
age is excess summer supply coming 
into the state from the Texas, Okla- 
homa, and southwest Kansas fields. 


Natural Gasoline Plants 


Twelve natural gasoline plants have 
been operated in the state at different 
times, but only four are in operation at 
present. Data on operating plants are 
shown in Table 12. 

Another plant was abandoned dur- 
ing 1952. In 1952 Michigan gasoline 
plants processed a total of 2,443,900 
MCF of oil-well gas. 

The Mt. Pleasant field plant built in 
1931 is the oldest in the state. Opera- 
tion during the past several years has 
been continued only to maintain a field 
fuel supply. 

A plant in the Reed City field treat- 
ing Dundee and Traverse oil-well gas 
was built in 1943 and abandoned in 
1950 when residue gas volume became 
too small for field operations. When. 
the field was at its peak the plant han- 
dled as much as 12,000,000 cu ft of gas 
daily. Residue gas was delivered into 
a line to Muskegon. This was the state’s 
largest plant. 

Other plants have been in Muskegon, 
Kimball Lake, Sherman, Porter, Red- 
ding, Isabella, and Walker fields. 

Plant operations in Dundee and 
Traverse producing fields have usually 
been short-lived because settled produc- 
tion, with uneconomical volumes of oil- 
well gas, has set in after only a few 
years’ operation. All plants have had 
markets for residue gas, and all are 
believed to have paid out satisfactorily 
to operators. 


Underground Storage 
Reservoirs for LPG 


The Salina formation, a series of 
massive salt, dolomite, shale, and anhy- 
drite beds of Silurian age, furnishes 
superior opportunities for creation of 
storage reservoirs by drilling through 
a portion of the salt and washing out 
cavities with fresh water. 

Salt beds of sufficient thickness for 
storage purposes underlie all of the 
Southern Peninsula excepting the 
southern two tiers of counties. Salt in 
the Salina formation is 400 ft thick at 
Detroit in southeastern Michigan, at 
Muskegon in western Michigan, and in 
Cheboygan County, about 25 miles 
south of the Straits of Mackinac. It is 
estimated that the Salina has 2000 ft 
of salt beds in Gladwin County near 
the center of the basin. Depth to the 
salt in Gladwin County is estimated to 
be more than 5000 ft. Beds of shale, 
anhydrite, and dolomite alternate with 








TABLE 12. Natural gasoline plant data. 





Daily 
average gas 

Location Year eae 
(field) Operator built MCF 
Beaver Creek Dow Chemical 1950 4000 
Coldwater Sohio 1946 1400 
Mt. Pleasant Pure 1931 300 
Pentwater Dow Chemical 1949 350 


Daily 
average LPG 
recovery Oil producing Average Disposition 
(gal) formations G.P.M. of residue gas 
9400 Det. Riv.-Rich. 2.35 Dow-Midland 
2200 Dundee 1.60 Dow-Midland 
340 Dundee 1.10 Field fuel 
140 Dundee & Tr. .50 Dow-Ludington 
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TABLE 13. Salina formation LPG stor- 
age reservoirs. 





Skelly 





Operator Cities Service Sun 
Location (county) Kent Wayne Kent 
Section of state South-central Southeast South-central 
When completed June 1951 May 1952 May 1953 
Depth to top o' 

ina 3,415 ft 850 ft 3,386 ft 
Total depth 4,048 ft 1,293 ft 3,960 ft 
Thickness of salt 

drilled 


250 ft 60 ft 257 ft 








the salt beds and individual salt beds 
may be from a few feet to 300 or 400 
ft in thickness. In most areas massive 
salt beds predominate. 

Supplies of fresh water, either sur- 
face or from shallow wells, are suffi- 
cient for washing out cavities and sev- 
eral reasonably shallow salt-water aqua- 
fers for salt-water supply or disposal 
are available. 

Three artificial LPG storage caves 
have been washed out in Salina salt 
and are in regular use. Table 13 shows 
pertinent data on these reservoirs. 

It is inevitable that these salt forma- 
tion storage reservoirs for petroleum 
and its products will become numerous 
in Michigan. 


State Conservation Control! 

Drilling of both oil and gas wells and 
production of oil are subject to control 
by the Director of the Michigan De- 
partment of Conservation who is des- 
ignated by law as Supervisor of Wells. 
His control is directed only toward pre- 
vention of physical and market wastes. 
Production of dry natural gas is con- 
trolled by the Michigan Public Service 
Commission. In his control of drilling 
and of production from oil wells the 
Supervisor is assisted by an Advisory 
Board of six members. 

Three members are represent: atives 
of so-called independents, operators 
whose principal interests are in Michi- 
gan, and three are representatives of 
so-called major companies that have 
interests in oil and gas developments 
in five or more states. Board members 
are appointed by the Supervisor of 
Wells, subject to approval by the Con- 
servation Commission. Members are 
appointed for three-year terms. The 
law requires the supervisor to obtain 
recommendations by the Michigan Oil 
and Gas Association in filling vacan- 
cies. The members are legally quali- 
fied, but non-salaried state officials. 

This plan of industry cooperation in 
oil and gas conservation control has 
been most satisfactory to the industry 
as well as to Supervisor of Wells. The 
present superior was formerly state 
geologist and is thoroughly familiar 
with the technical and practical prob- 
lems of the industry. The Geological 
Survey Division of his department is 
designated by the Supervisor as his 
principal assisting official agency. 

The oil and gas producing, the crude 
oil pipe line, and the refining industries 
of the state are recognized as a substan- 
tial subdivision of the state’s economy. 
Many of the country’s major companies 
have widespread interests in the state. 
Many independents find operations in 
the state interesting and rewarding. 
k* * 
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Anothe rLxample 
of 
Lfficie nt Power 


at Lower Cost 


Proof that a SMALL plant can do 
as GOOD a job as the biggest! 


© This compact, 6-cylinder, 330 hp GMX is installed 


in Ohio Oil Company's plant at Sidney, Nebraska. 
Now a second GMX-6 is being added. Here, gas 
from both low pressure and high pressure wells is 
processed for production of natural gasoline, pro- 
pane and butane. Residue gas then goes into the 


Kansas-Nebraska pipe line system. 


Gas from the low pressure wells is compressed 


Los Angeles, Calif. 


through 3 stages to required processing pressure. 


There's a modern, space-saving Cooper-Bessemer 
V-angle compressor ideal for any job from 200 to 


2700 bhp—a unit that will give you long-range, 


trouble-free service at the lowest cost ever. 


“lhe 
Cooper-Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Caracas, Venezuela 


Seattle, Wash. 
Tulsa, Okla. 


Shreveport, La. 


Gloucester, Mass. New Orleans, La. 














THE rapidly growing number of busi- 
ness firms which have instituted profit 
sharing plans for employees, has raised 
a question in the minds of many busi- 
ness leaders and investors as to whether 
or not such plans are sound business. 
On the surface, it appears that the man- 
agement of such outstanding firms as 
Sears-Roebuck, Proctor and Gamble, 
S. C. Johnson & Son, and some hun- 
dreds of others who are members of the 
Council of Profit Sharing Industries, 
must surely have thorough justification 
for their plans or they would not have 
continued with them over the years. 

What then, are the facts about profit 
sharing in actual practice? Is it sound 
business? As a test, what evidence 
could be presented to a board of direc- 
tors that would call for the adoption of 
a company profit sharing plan? 

The best way to answer such ques- 
tions would be to ignore theory and 
examine the results obtained by firms 
that have long experience records with 
profit sharing plans. A good place to 
start would be with our own firm, which 
has operated for the past six years 
under a plan of incentive management 
with profit sharing, a plan adapted from 
the ideas and experience of James F. 
Lincoln, president of Lincoln Electric 
Company, Cleveland, Ohio. 


Let’s Look at the Record 


In 1948 we instituted a profit sharing 
plan with the incentive management 
features, taking particular pains at the 
start to enlist the cooperation of the 
employees and acquaint them thor- 
oughly with our aims and motives in 
adopting the plan, as well as the bene- 
fits which we felt would accrue to all 
concerned through its operation. The 
results were immediate and favorable. 
Prior to 1948 we operated with no 
profit-sharing plan. For the past six 
years, with a profit-sharing plan in 
effect, our average yearly profit after 
sharing has jumped 350 per cent over 
the average of the preceding nine years. 

This is one type of evidence that 
profit sharing is sound business practice 
in its end results, but there are other 
benefits our management considers of 
equal importange and highly necessary 
to increased profits in any enterprise. 


PROFIT SHARING IS SOUND BUSINESS 


By letting the employee share in the profits under incentive management plan, 
most personnel problems were stabilized, and company income improved 


STANWOOD I. WILLIAMS 
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Among these extra benefits are, the 
spirit of cooperation and mutual con- 
fidence between management and 
workers, the spirit of teamwork among 
the workers that spells increased pro- 
duction and reduction of waste, the 
sense of dignity and security that par- 
ticipation gives to the individual 
employees, and finally the enhance- 
ment of the firm’s reputation for 
smooth operation which means more 
volunteer business and less selling cost. 

Ours is not an isolated case to prove 
that profit sharing in modern business 
management is sound. The publications 
and records of the Council of Profit 
Sharing Industries, (an organization 
with over 800 members) cite scores of 
case histories and current news items 
which attest the fact that profit sharing 
has ‘proved, in those particular organi- 
zations, to be good business and fore- 
sighted thinking on the part of the 
management. 

The Lincoln Electric Company paid 
1208 employees an average of almost 
$8000 each in wages and profit shar- 
ing during 1952. This firm, while pay- 
ing comparable sums over a long period 
of years, has also reduced the price of 
its welding machine from $1475 to 
$200, thus benefiting the consumer. It 
has also raised dividends from $2.50 


EXCLUSIVE 
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per share to $60, thus benefiting the 
stockholders (many of whom are 
employees). This is all made possible 
primarily by the Lincoln workmen’s 
performance in creating extra wealth 
through more production at lower cost. 
The Lincoln workmen have been 
reported as producing an average of 
28 units of production per man against 
11 units for next highest value of 14 
comparable companies. Dividends, 
profits and price reductions to the 
consumers are inevitable side effects 
which follow that kind of performance 

. . and it continues over the years. 
In 19 years of profit sharing, Lincoln 
Electric has paid out nearly $45,000,- 
000 to Lincoln employees. 

Another firm, Motorola, contributed 
$2,984,268 to its profit-sharing fund 
this last year, a fund that now totals 
$14,556,148 after six years of opera- 
tion. Sears-Roebuck has a fund of 
more than $456,000,000 of which $32,- 
000,000 was contributed at the last 
distribution. These firms, and scores of 
others whose case histories are a matter 
of record with the Council, consider 
profit sharing as sound business, as we 
do, and their financial statements seem 
to prove it. 


The Why of Profit Sharing 


It is not sufficient, however, to cite 
monetary benefits to give the complete 
picture of profit sharing. They do not 
tell the whole story. There are many 
other important advantages that range 
from certain tax deductions to the 
moral aspects of this business philoso- 
phy and the changes now going on in 
the traditional concepts of industrial 
relations. 

In the matter of tax deductions, man- 
agement now finds certain advantages 
in having a profit sharing plan, partic- 
ularly the type of plan known as “‘defer- 
red payment,” whereby the profit-shar- 
ing fund is held in a trust that is vested 
in the employees. Tax deductions in 
the “excess profits” brackets for this 
type of plan may amount to as much 
as 82 per cent. 

In the type of plan which pays out 
profit-sharing funds direct and on a 
current basis, tax deductions are also 
allowable when certain government 
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PROFIT SHARING IS SOUND BUSINESS 


By letting the employee share in the profits under incentive management plan, 


most personnel problems were stabilized, and company income improved 


THE rapidly growing number of busi- 
ness firms which have instituted profit 
sharing plans for employees, has raised 
a question in the minds of many busi- 
ness leaders and investors as to whether 
or not such plans are sound business. 
On the surface, it appears that the man- 
agement of such outstanding firms as 
Sears-Roebuck, Proctor and Gamble, 
S. C. Johnson & Son, and some hun- 
dreds of others who are members of the 
Council of Profit Sharing Industries, 
must surely have thorough justification 
for their plans or they would not have 
continued with them over the years. 

What then, are the facts about profit 
sharing in actual practice? Is it sound 
business? As a test, what evidence 
could be presented to a board of direc- 
tors that would call for the adoption of 
a company profit sharing plan? 

The best way to answer such ques- 
tions would be to ignore theory and 
examine the results obtained by firms 
that have long experience records with 
profit sharing plans. A good place to 
start would be with our own firm, which 
has operated for the past six years 
under a plan of incentive management 
with profit sharing, a plan adapted from 
the ideas and experience of James F. 
Lincoln, president of Lincoln Electric 
Company, Cleveland, Ohio. 


Let’s Look at the Record 


In 1948 we instituted a profit sharing 
plan with the incentive management 
features, taking particular pains at the 
start to enlist the cooperation of the 
employees and acquaint them thor- 
oughly with our aims and motives in 
adopting the plan, as well as the bene- 
fits which we felt would accrue to all 
concerned through its operation. The 
results were immediate and favorable. 
Prior to 1948 we operated with no 
profit-sharing plan. For the past six 
years, with a profit-sharing plan in 
effect, our average yearly profit after 
sharing has jumped 350 per cent over 
the average of the preceding nine years. 

This is one type of evidence that 
profit sharing is sound business practice 
in its end results, but there are other 
benefits our management considers of 
equal importance and highly necessary 
to increased profits in any enterprise. 


STANWOOD |. WILLIAMS 
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Stanwood |. Williams is executive vice 
president for Thomas P. Pike Drilling 
Company, Los 
Angeles. He is 
a graduate of 
Harvard School 
for Boys, Stan- 
ford University, 
and spent one 
year at Massa- 
chusetts Insti- 
tute of Technol- 
ogy. From 1931 
to 1934 he 
worked in oil 
fields on drilling rigs, when he joined 
Republic Supply Company of Califor- 
nia as equipment sales engineer, re- 
signing in 1938. From 1938 until 1944 
he was petroleum consultant, joining 
Thomas P. Pike Drilling at that time. 














Among these extra benefits are, the 
spirit of cooperation and mutual con- 
fidence between management and 
workers, the spirit of teamwork among 
the workers that spells increased pro- 
duction and reduction of waste, the 
sense of dignity and security that par- 
ticipation gives to the individual 
employees, and finally the enhance- 
ment of the firm’s reputation for 
smooth operation which means more 
volunteer business and less selling cost. 

Ours is not an isolated case to prove 
that profit sharing in modern business 
management is sound. The publications 
and records of the Council of Profit 
Sharing Industries, (an organization 
with over 800 members) cite scores of 
case histories and current news items 
which attest the fact that profit sharing 
has proved, in those particular organi- 
zations, to be good business and fore- 
sighted thinking on the part of the 
management. 

The Lincoln Electric Company paid 
1208 employees an average of almost 
$8000 each in wages and profit shar- 
ing during 1952. This firm, while pay- 
ing comparable sums over a long period 
of years, has also reduced the price of 
its welding machine from $1475 to 
$200, thus benefiting the consumer. It 
has also raised dividends from $2.50 
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per share to $60, thus benefiting the 
stockholders (many of whom are 
employees). This is all made possible 
primarily by the Lincoln workmen’s 
performance in creating extra wealth 
through more production at lower cost. 
The Lincoln workmen have been 
reported as producing an average of 
28 units of production per man against 
11 units for next highest value of 14 
comparable companies. Dividends, 
profits and price reductions to the 
consumers are inevitable side effects 
which follow that kind of performance 
. . . and it continues over the years 
In 19 years of profit sharing, Lincoln 
Electric has paid out nearly $45,000, 
000 to Lincoln employees. 

Another firm, Motorola, contributed 
$2,984,268 to its profit-sharing fund 
this last year, a fund that now totals 
$14,556,148 after six years of opera 
tion. Sears-Roebuck has a fund of 
more than $456,000,000 of which $32, 
000,000 was contributed at the last 
distribution. These firms, and scores of 
others whose case histories are a matte! 
of record with the Council, consider 
profit sharing as sound business, as we 
do, and their financial statements seem 
to prove it. 


The Why of Profit Sharing 


It is not sufficient, however, to cite 
monetary benefits to give the complete 
picture of profit sharing. They do not 
tell the whole story. There are many 
other important advantages that range 
from certain tax deductions to the 
moral aspects of this business philoso 
phy and the changes now going on in 
the traditional concepts of industrial 
relations. 

In the matter of tax deductions, man 
agement now finds certain advantages 
in having a profit sharing plan, partic 
ularly the type of plan known as “defer 
red payment,” whereby the profit-shar 
ing fund is held in a trust that is vested 
in the employees. Tax deductions in 
the “excess profits” brackets for this 
type of plan may amount to as much 
as 82 per cent. 

In the type of plan which pays out 
profit-sharing funds direct and on a 
current basis, tax deductions are also 
allowable when certain government 
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requirements of “reasonable compensa- 
tion” are met. 

Laying aside these, however, and 
other material considerations, this firm 
believes with many other associates of 
the Council of Profit Sharing Indus- 
tries, that new potentials of produc- 
tion and achievement can be uncovered 
in the individual worker when and if 
his importance to the firm is recog- 
nized, regardless of the level of employ- 
ment where he may function. 

We of the management believe that 
the dignity of man and therefore of 
each worker is important. By taking 
steps to recognize that dignity through 
close association between management 
and worker personnel, we have seen 
that the latter develops a sense of par- 
ticipation which fosters teamwork, 
loyalty, responsibility to the firm and to 
one another, and above all a sense of 
security which it has been shown the 
average worker wants even more than 
an increase in earnings. Considera- 
tion of these facts has worked to the 
advantage of all in our firm, and the 
vehicle for making it work has been 
the plan of Incentive Management 
With Profit Sharing under which we 
operate. 


Incentive Management With 
Profit Sharing 


There are almost as many types of 
profit sharing plans as there are firms 
that operate under them, and experi- 
ence has shown that each and every 
plan must be tailored to the needs of 
the individual company. In the case of 
Thomas P. Pike Drilling Company, 
management became interested in the 
Incentive Management type of plan 
after reading a book on the subject by 
James F. Lincoln, president of the 
Lincoln Electric Company, Cleveland. 
With the evidence of Lincoln’s phe- 
nomenal success as some assurance that 
the idea was practicable, and after con- 
siderable additional study and research 
on the subject, we proceeded in 1948 
to install a profit-sharing plan based 


on the same principles, but adapted to 
the oilwell contract drilling business. 

In this business, our operations are 
entirely different from those of the 
average manufacturer like Lincoln. We 
have a working force that is not 
grouped in one location, but consists 
of drilling crews scattered over a wide 
range of territory, constantly moving 
to new locations, and seldom having 
the opportunity to mix with others in 
the organization except their own local 
crews. Such a situation would ordi- 
narily make an overall sense of partici- 
pation difficult, but one of the outstand- 
standing features of an Incentive Man- 
agement type of plan is the fact that 
the workers from all levels of employ- 
ment.are given an opportunity to share 
in the responsibilities of management 
as well as any extra profits they may 
help to create. This is done through the 
medium of advisory boards, whose 
members include every type of 
employee from the rotary helper on a 
rig up to the president of the firm. 
They meet on common ground and dis- 
cuss all phases of the business, includ- 
ing current profit and loss statements, 
prospective contracts, accident preven- 
tion methods, drilling techniques and 
other management problems. As they 
must share in the management, no type 
of information concerning the opera- 
tion of the business is withheld from 
them and their decisions are acted upon 
direct, only those matters and recom- 
mendations being referred to the board 
of directors as are required by the by- 
laws. 

To keep their deliberations com- 
pletely democratic, the minutes of these 
meetings are reprinted in the firm’s 
monthly house organ, The Monthly 
Tour, and distributed to every 
employee of the organization. 

The results have been a better under- 
standing of the problems of the man- 
agement on the part of the workers, a 
spirit of mutual respect and confidence 
between the two, the establishment of a 
definite goal for achievement in build- 





Can Free Enterprise System 


The Eisenhower Administration is 
trying to perform a miracle in the 
form of painless deflation by attempt- 
ing remedial measures while there is 
still full employment. 

This view was expressed by Mer- 
ryle Stanley Rukeyser, economic col- 
umnist, broadcaster, and _ business 
consultant, in a speech at the thirtieth 
annual convention of the Pennsyl- 
vania Grade Crude Oil Association 
at the Hotel William Penn. 

“The Administration,” Rukeyser 
declared, “is trying to find a con- 
structive answer to the Marxian at- 
tack that our system involves ‘boom 
and bust.’ Through new fiscal and 
monetary measures, including re- 
straint in federal spending and better 





Avoid “‘Boom and Bust’’? 


administrative procedures, the objec- 
tive is to put the national economic 
house in order forehandedly, instead 
of waiting for an economic smash up. 

“In view of the magnitude of the 
historic stakes, it behooves special 
interests to be patient while the rem- 
edial medicine is being taken. 

“In order to make it politically 
feasible to continue to take away eco- 
nomic narcotics which promote boom, 
it is desirable for the current admin- 
istrators to reiterate that the malad- 
justments were inherited from the 
work of heir predecessors in office. 
If such reminders are not made, it 
will be human nature to blame the in- 
cumbents when old chickens come 
home to roost.” 
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ing up the yearly profit-sharing fund, 
and above all, an impressive increase in 
production with a substantial saving 
through the reduction of waste. 

As the plan was begun in 1948, this 
firm has distributed more than $376,- 
000 among an average of 179 employ- 
ees. This year the profit-sharing fund 
was just a trifle short of $110,000 which 
represented 30 per cent of the profits 
for the fiscal year. Twenty per cent, or 
two-thirds of the fund was distributed 
in cash among the 224 employees who 
had qualified by being with the firm 
for nine months. The remaining third 
or 10 per cent, was allocated to the 
firm’s new Profit Sharing Retirement 
Fund in which the employees receive a 
10 per cent interest each year, accruing 
to 100 per cent in 10 years or at the 
age of 55, whichever comes sooner. 

As stated above, average yearly 
profits under the plan have risen 350 
per cent in six years of operation. A 
part of this increase the management 
attributes to the teamwork, cooperation 
and intelligent efforts of all to do a bet- 
ter job, effectively control waste and 
make more profit. 


What Lies Ahead? 


The older concepts of sound busi- 
ness management, wherein labor was 
considered as a commodity, to be 
bought and sold without regard for 
certain personal and emotional values 
involved, seems to be changing, and 
for the better. Management is rapidly 
learning that definite benefits accrue 
when the worker is given an incentive 
to perform through having a stake in 
the enterprise. 

As the late Robert Taft has said, 
“Profit sharing teaches the working 
man not to think of himself as a class 
apart, but rather as an integral part of 
industry, with a personal interest in its 
prosperity.” With such a personal inter- 
est, all those who participate in industry 
as a whole, have a common ground 
upon which to work toward that bal- 
anced economy which makes prosper- 
ity a normal condition instead of the 
periodic phase of a cycle as it has been 
in the past. 

We have found profit sharing, partic- 
ularly incentive management with 
profit sharing, to be sound and prac- 
tical as a business management prac- 
tice. It has not only increased our 
profits, but it has started a trend toward 
stabilization of our employment prob- 
lems and built us a valuable reputation 
as a “good outfit to work for.” 

Our entire attitude toward the idea 
of operating under a profit-sharing 
plan, as we do, may be summed up in 
a statement once made by the presi- 
dent of this firm when he said, “I look 
upon incentive management with profit 
sharing as the means by which Ameri- 
can industry can open up new horizons 
of achievement. We can raise the stand- 
ard of living in America still higher by 
having industry make money with the 
worker instead of out of him. It’s 
easier that way.” kkk 
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‘MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 


Plants: St. Louis, Pessaic, Los Angeles and Boston 
‘Sales dices New York 7—50 Church St. « Chicago 3—79 West Monroe St. 
Les Angeles 33—520 Anderson Sit. * Houston 2—1213 Capitol Ave. 
Tulsa 3—224 Wright Bldg. © Boston 27—426 First St. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


Close 
laspectic 


This cat picture makes us think of the 
inspection of Midwest Welding Fittings 
equally intense, searching, eye-on-the-! 
type. Such final inspection is only one 
exhaustive series of continuous controls 
checks that play an important part in as 
ing the high quality and uniformity of 
Midwest Welding Fittings. You can cut 
welded piping costs by specifying Mid 
Welding Fittings. 


A corner of the Final Inspection Department where « 
Midwest fitting is individually checked for concent 
uniformity, and dimensional accuracy. Such check: 
the last of a series conducted during production. 














Petroleum Profile 














E. E. “ERNIE”. PYLES 


Vice President and Director 


Monterey Oil Company 











3 E. “ERNIE” PYLES, vice presi- 
dent and director of Monterey ‘Oil 
Company, and one of California’s most 
liberal contributors to the orderly de- 
velopment of the petroleum industry, 
was born in Mansfield, Texas, but was 
hardly big enough to sport a five-gallon 
hat when his parents took him out to 
the Golden State. The family landed 
at Randsburg in Kern County, and in 
no time at all, Ernie and his four broth- 
ers were involved in the oil business 
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up to their necks. Ernie began his ap- 
prenticeship as a roustabout on a pipe 
line job in the Taft-Midway area in 
1910, and then tied in with General 
Petroleum Company in the production 
department. 

In 1913 he was sent to Trinidad in 
the production division of the Barber 
Asphalt Company of Philadelphia, and 
when he returned one year later, 
worked as a freelance driller until the 
start of World War I. During the big 





fracas, he enlisted in the 26th Engi- 
neers, and as part of his subsequent ad- 
veatures, spent an exciting two months 
in action at St. Mihiel, Argonne, and 
the Meuse. After the war he functioned 
for a couple of years as driller and as- 
sistant manager of production for the 
Panhandle Producing and Refining 
Company of Texas, and then went back 
to California as an executive assistant 
for Bush-Vorhees Oil Company of 
Long Beach. That post he held until 
1927 when he took over as manager 
of lands for Hancock Oil Company, of 
which he later was named vice presi- 
dent and a director in charge of pro- 
ducing operations. 

His experience was further enlarged 
when, as president of Southwest Ex- 
ploration Company, he was responsi- 
ble for the development of the tide- 
lands at Huntington Beach, and later, 
when as director and chairman of the 
operating committee of Long Beach 
Oil Development Company, he helped 
plan the interesting operations that 
eventually made Long Beach one of 
the richest oil towns in the United 
States. In August 1941, he was ap- 
pointed chairman of the production 
committee for District No. 5 by the 
Secretary of the Interior, and a few 
months thereafter, relinquished all 
other attachments to devote himself 
exclusively to the direction of this im- 
portant committee. This he did until 
1946, at the same time serving on the 
Petroleum Industry War Council, and 
acting as Coordinator for the Conserva- 
tion Committee of California Oil Pro- 
ducers. 

When the second world war ended, 
he took a well earned rest, and then 
dived into the thick of the oil business 
again, this time as assistant to the 
executive vice president of Jergins Oil 
Company. He was made a director and 
vice president of the Jergins organiza- 
tion after it was sold to Monterey Oil 
Company on December 31, 1950, and 
still retains these offices. 

In conclusion, it may be said that 
any biography of Ernie Pyles would 
be hopelessly incomplete without a 
word about his continuous and unre- 
lenting battle for free enterprise in all 
its aspects. Down through the years he 
has been a stout champion of State’s 
rights to the tidelands, and he has, on 
many occasions, fought vigorously 
against the rise of bureaucracy and 
government encroachment generally. 
He is a pretty even-tempered sort of 
chap as a rule, but his blood can be 
very rapidly brought to the boiling 
point by the exposition of communistic 
dogma or any theory that is tainted 
with it. The oil industry has been kind 
to Ernie Pyles, which is just as it 
should be, for Ernie has been a valiant 
soldier in the industry cause. 
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GO DEEP, YOUNG MAN 





Tuts parody of the advice often extended by Mr. Greeley has obviously 
found fertile soil in the garden of the oil business. The most casual review 
of statistical records shows the increasing depths attained as time passes 
and equipment and technique improves. : 


The first 10,000-foot penetration record, established in 1931, did not 
survive the year. In 1938 the drillers bit passed 15,000 feet. A 16,246-foot 
record of 1944 was surpassed in 1945 and this, in its turn, fell in 1946. 
In 1947 the industry was reaching for 18,000 feet and 1949 brought two 
penetrations below the 20,000 foot mark. It is extremely doubtful that 
California’s deep test, now in trouble at 21,482 feet, will long hold its newly 
established record. 


Producing depths have logically followed the deeper explorations and 
here, also, records have been but temporary attainments unable to withstand 
time’s assault. In 1948 the industry first obtained production from below the 
15,000-foot level. A slightly deeper completion the same year held honors 
until South Louisiana first saw production from below 17,000 feet this year 
and was shortly followed by a California completion at 17,892 feet. 


So much for the record. Reasons for the deeper, tremendously more 
expensive testing are obvious. In older producing areas, where markets are 
‘established, shallow or medium depth accumulations are substantially devel- 
oped and, to maintain reserves and productive capacity, exploration of 
deeper horizons must be accomplished. 


The detailed structural information provided by the shallower wells in 
developed areas encourages deep tests and the hoped for rewards of larger 
reserves and better quality crude at great depths offer added incentive. 
Finally, the greatly improved equipment now available coupled with a sound 
application of fluid hydraulics, mud control, and bit weight permit the 
attainment of great depth within permissible economics limits. 


The oil industry thus moves on. Given freedom from onerous controls 
and provided with adequate financial incentive it will inevitably disprove the 
gloomy forecasts of those prophets of doom who continually predict an early 


oil famine in America. 
Sim H. Crews 
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No shallow 
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fill up. 





Blade Blocks 
are securely 
held safe 
from loss in 


the hole. 
Deep-set hard Springs hold 
facing on scraping 
sharp, long- edges in 
lasting positive 
shearing contact with 


direction and _ x Blade 
Blocks 
angle of shear . 
i provide 
on cutting 
edges insure 360-degree 
positive contact, and 
shearing with stabilize for 
no danger of smooth 
“screwing rotation. 
down” past 
burrs. 
Baker Model “’C”’ 
ROTO-VERT Casing Scraper 
Product No. 620-C 


SEE HOW THIS BURR... 


How is the 


“Working Surface’ 


Unless the inside of your casing—the vital “working surface” 
—is clean and smooth, there is always a possibility of trouble 
in future operations. Burrs from gun-shot perforations, hard- 
ened cement or mud, and even mill scale are all dangerous 
when the time comes to run testers or swabs, or to set cement 
retainers or packers of any description. 


The Baker Model “C” ROTO-VERT Casing Scraper removes 
all obstructions from the inside of the casing, leaving it clean 
and smooth. Burrs or imbedded bullets are sheared away; ce- 
ment, mud and scale are scraped away, so that any down-hole 
work can be safely done at once, or during the years to come. 


SCRAPE WHILE DRILLING OUT 


The ideal time to use the ROTO-VERT Casing Scraper is 
during the drilling out of cement, at which time it is run asa 
“follow-up” behind the bit. Thus in a single run you can also 
remove all hardened cement, mud, burrs and scale which might 
later damage swabs or testers, and cause packers or retainers to 
set prematurely—or never set at all. 


EASY TO RUN—LOW-COST RENTAL 


The Baker ROTO-VERT Casing Scraper is simple to run, and 
will effectively clean the inside of the casing when either recip- 
rocated or rotated. 


No service man is required, and the low rental cost is paid for 
many times over by freedom from future damage to bailers, 
swab rubbers and packers, as well as by the elimination of 
future delays and re-running expense. 
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W HY THE ROTO-VERT IS SAFE AND SIMPLE TO USE 
AND COSTS LITTLE TO RUN 


This helix-blade-type scraper can be either “spudded” (reciprocated verti- 
cally) or rotated for the removal of gun-perforation burrs, imbedded bullets, 
cement sheath or other obstructions from the inside of the casing. 


The body is machined from bar stock, with two sets—a total of six—rugged 
Blade Blocks positioned for overlapping, 360-degree scraping coverage. The 
most outstanding feature of the Blade Blocks is the direction and angle of 
shear of the scraping edges. The slant of these scraping surfaces is in a direc- 
tion OPPOSITE from that encountered on other helix-blade-type casing scrap- 
ers, and the shearing edge is set at a smaller angle from the horizontal. These 
features result in the fact that the ROTO-VERT will not “screw” down past 
burrs as it is being rotated. And when it comes to removing cement sheath or 
other casing coatings, you are assured of actually removing the material with 
the ROTO-VERT, instead of merely cutting threads in it. 


REMOVING PERFORATION BURRS AND BULLETS 


On rotary rigs best results are obtained by first running the ROTO-VERT 
Scraper completely through the perforated section WITHOUT ROTATION. 
This initial run will either shear or knock off the majority of imbedded or pro- 
jecting bullets, and shear away most of the ragged perforation burrs. Then 
pull back the ROTO-VERT Scraper and rotate it through the perforated sec- 
tion. This second run permits the helix scraping edges to shear to their fullest 
extent, leaving perforation holes practically flush with the casing I.D., and 
the entire perforated section clean and restored to gauge. 


When running the ROTO-VERT on tubing, or on a wire line (with suitable 
sinker bars and jars) it is merely run through the perforated section, then 
pulled back and run through again. If the ROTO-VERT runs through the per- 
forated section smoothly (as indicated by checking the weight indicator) com- 
plete burr and bullet removal is a certainty. 


REMOVING CEMENT SHEATH, HARDENED MUD OR SCALE 


Recommended procedure is to install the ROTO-VERT just above the bit 
when drilling out cement, to remove the thin sheath of cement always left, 
even though a maximum gauge bit is being used. Hardened mud, cement, par- 
affin, or mill scale are completely removed in a single run. 


On old wells (or when rotary equipment is not present) the ROTO-VERT, 
run on tubing, will successfully remove various casing coatings WITHOUT 
ROTATION. A spudding action usually quickly clears up any rough or stub- 
born “tight spots.” 


A modified ROTO-VERT can be furnished to operate with equal success when 
run on a wire line equipped with sinker bars and jars. 


BAKER OIL TOOLS, INC. 


HOUSTON e LOS ANGELES e NEW YORK 


Cross-section of 
casing showing 
gun- perforation 
burr, before scrap- 
ing... 

















Even when a 
maximum gauge 
bit is used for 
drilling-out, a 
thin sheath of 
hardened cement 
> remains to 
interfere with 
future operations. 
To visualize how 
@! ROTO-VERT 
removes this 
sheath, see left 








All cement, scale 
burrs, etc., have 
been removed by 

' the ROTO-VERT 
@ Scraper, and the 
vital “working 
surface” of 
casing is left 
clean and smooth. 








4 
’ ¢ 
] 0 
’ ' 


This thin sheath 
of hardened 
cement always 
remains after the 


A bit has passed 








Cement to be 
drilled out. 








Call 
Baker 





and after ROTO. 
VERT was run. 








This brittle cement 
sheath prevents 
the slips of pack- 
off tools from grip- 
ping the casing. 





... Here is cut sec- 
tion of the same 
casing showing 
how slips tried, un- 
successfully, to set 
against the cement 
sheath. 


for consultation and service on BAKER 
ROTO-VERT Casing Scrapers 
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Deepest Production Found 

Deepest production has been re- 
ported in the Richfield No. 67-29 
C.L.A., North Coles Levee field, Kern 
County, California, completed from an 
Eocene sand shortly after Shell made 
a well below 17,000 ft in the deep 
Weeks Island field of South Louisiana, 
production was from a 395-ft zone 
starting at 17,500. Although initial 
tests indicated an excellent gas conden- 
sate reservoir, decline was abrupt and 
abnormal. Capacity drop was also ac- 
companied by the appearance of water 
and made exploration even less attrac- 
tive. 

There is still no reason to condemn 
the zone, however, as the section is 
large and it is possible some of the 
new fracturing processes may result in 
a good well in a shorter interval. Chief 
significance of the strike is that it indi- 
cates production in the deep lying 
Eocene sands, objective of Ohio Oil’s 
Kern County test, world’s deepest well, 
in the central portion of the San Joa- 
quin Valley. Eocene produces to the 
West and the southeast at shallower 
depths. 


Straight Hole Study Group 

The Oilfield Technical Society, an 
association of oilfield personnel in AI- 
berta, Canada, has formed a new study 
group to investigate the problems at- 
tendant to the drilling and producing 
of deviated wells. Subdividing the drill- 
ing phase alone, it was estimated that 
approximately 25 per cent of Canadian 
wells experience mechanical crooked 
hole problems, do not bottom within 
permissible target limits, or experience 
contractural difficulties from unrealis- 
tic deviation clauses. Assignment of 
each phase of the problem to a com- 
mittee for investigation is expected to 
facilitate the study. 


Oil Found in Australia 


The first apparently commercial oil 
discovery in Australia has been an- 
nounced and is naturally causing a 
considerable flurry of excitement on 
the continent “down under.” The dis- 
covering company is West Australian 
Petroleum, formed by an Australian 
company and Caltex who hold an 80 
per cent interest in the venture. The 
Australian firm holding the rest of the 
interest is called AMPOL. 

Subject well is situated in the Ex- 
mount Gulf area of the West Coast 
about 700 miles north of Perth. The 
section that has indicated productive 
ability was topped just below 3600. A 


B-6 


drill stem test of the top 15 ft of the 
pay showed for more than 500 bbl a 
day on a 25 hr test with gravity initially 
checked at 40 deg and later at 43 and 
44. The well will undoubtedly be car- 
ried to a considerably greater depth as 
operators set 13% around 3800 ft. 
Australia currently imports more than 
100,000 bbl of crude and products 
daily. In a land that had not even been 
able to standardize railroad track gages 
between states, the problems of inter- 
state oil movements present some ac- 
tion that should be interesting to ob- 
serve. 


AAPG Group Meets 


More than 1600 geologists of the 
nation will gather at Albuquerque, New 
Mexico, for the fourth annual meeting 
of the Rocky Mountain section, Ameri- 
can Association of Petroleum Geolo- 
gists February 22. The theme, “Ex- 
ploration Frontiers of the Rocky Moun- 
tain Region” will be developed through 
addresses by prominent geologists of 
the Rocky Mountains during the three- 
day meetings. 

Two keynote speeches will empha- 
size the importance of oil in this region. 
Max L. Krueger, geologic consultant of 
Laramie, Wyoming, will speak on 
geologic aspects of the region with 
Robert O. Anderson, president of 
Malco Refineries, Inc., Roswell, New 
Mexico, discussing economics of the 
industry in the region. 

Paul H. Umbach, Denver oil con- 
sultant and president of the group, will 
review history of the section, which 
started as an outgrowth of the vastly 
expanded oil industry in the region dur- 
ing the past several years and has ex- 
panded into one of the largest such 
groups in the nation. 

Each geologic“province of the re- 
gion, extending from northern New 
Mexico into the Canadian Rockies, will 
be reviewed and discussed at this meet- 
ing. 


Gulf Goes Offshore 

Gulf Oil, solid and conservative 
major, steps out in the news with a 
strong bid for a wildcat block off the 
Corpus Christi sector of the Gulf 
Coast. Bidding more than $3,000,000 
for the 5760 Acre Block 774, Gulf 
was awarded the lease. Development in 
the near future is anticipated though 
there has been no indication of when 
operations will begin. Lease lies slightly 
over~five miles from Mustang Island, 
site of the prolific Corpus Christi Bay 
oil and gas-condensate field. 


Drilling and Producing Edition 


Casper, Wyoming 

The oil drilling and producing divi- 
sion of the J. Ray McDermott Com- 
pany, prominent oil field contracting 
company that has been so active in the 
design of the offshore drilling structures 
making possible the development of the 
Gulf of Mexico properties on the Texas 
and Louisiana coasts, has announced 
the opening of an operating office in the 
producers and refiners building in 
Casper, Wyoming, and their simultan- 
eous plans for’the acceleration of their 
oil activities in Wyoming and Montana 
area. They have acquired the services 
of J. N. Huber, formerly associated 
with the D. D. Feldman Company in 
the latter’s Casper office, who will 
direct the expanded activities contem- 
plated by the Houston firm in the Rocky 
Mountain area. 


Drilling Firm to Expand 

Sale of approximately one million 
dollars worth of stock by the Falcon 
Seaboard Drilling Company to the Fox 
Wells Company of New York has been 
announced. The transaction, one of the 
largest consumated during 1953 will 
provide financial backing for the ex- 
pansion of the companies operations. 


Texaco Field 

Discovery of a new oil field three 
miles northeast of the Bottenfield pool 
in Gaines County, West, Texas, the 
nearest production, was announced by 
The Texas Company upon testing of its 
wildcat well, Tobe Foster No. 2, Daw- 
son County School Land. 

From 9198 to 9292 ft in the Wolf- 
camp lime, the well recovered on a two- 
and-half hour drill stem test 3330 ft of 
23 gravity oil with a final flowing pres- 
sure of 1470 lb. Bottom hole pressure 
was 3505 lb. Gas surfaced in 50 min. 


AAODC to Meet in LA 


Plans for the fourteenth annual meet- 
ing of the American Association of 
Oilwell Drilling Contractors to be held 
in Los Angeles next October are well 
underway. The present scheduled dates 
are the 11, 12, and 13 of October, 1954. 
Local chapter meeting dates are also 
being planned and attendance at them 
as well as at the important committee 
meetings is urged. 


Petroleum Pioneers 

The annual meeting of this West 
Coast group has been held in Los An- 
geles. Following a brief business ses- 
sion, the group enjoyed a social hour 
followed by a dinner. 
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World’s deepest production comes from Richfield Oil’s Coles Levee well in Kern County, California. 


‘alitornia 


IN 1945 when The Petroleum Engineer 
published the first of this series of deep 
drilling articles, a graph was made and 
discarded because the extrapolation 
showed the drilling depth record in 
1955 at 21,000 ft, the producing depth 
record at 18,000 ft. The figures, even to 
an optimist, looked pretty big. There 
are limits, people keep saying. 

But in 1953, the Ohio Oil Company 
passed the 4-mile depth on October 6 


*Managing Editor. 
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Courtesy Richfield 


Takes Depth Records 


Ohio Oil is fishing at its 21,482-ft titan of the depths and 
Richfield has production at 17,895 ft on the West Coast 


ERNESTINE ADAMS* 


and went.on to 21,482 ft before it was 
halted by a fishing job. 

Richfield Oil Corporation in 1953 
almost reached the prediction that was 
daring in 1945. Its Coles Levee “A” 
67-29 is producing from the Eocene at 
17,500-895 ft, only 105 ft short of 
18,000-ft forecast. 

The producing record was broken 
more than once in 1953. Shell Oil’s 


EXCLUSIVE 
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Gonsoulin-Minvielle No. | in Weeks 
Island, Louisiana’s Gulf Coast was 
completed in October for production 
at 17,306 ft. 


Deep Production 
Weeks Island in Louisiana is still the 
most important deep oil field. It is the 
largest producer in Louisiana. Shell! Oil 
this year has added two producing wells 
below 15,000 ft to the 6 it already had 
and Humble Oil and Refining com- 
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Two record breakers are these Shell wells in Weeks Island field. In the foreground is Weeks-Gall Unit No. 1 Well which came in 


sig 


for the deepest producer in March from 17,122 ft and the derrick at right is Gonsoulin-Minvielle State Unit Well No. 2 which 
produces from 17,306 ft. The latter was drilled to 14,000 ft in 30 days and at this depth set a string of 95%-in. casing, believed to be 
the longest string of this size ever set in a well. It weighed 673,100 Ib. Production depth records were broken three times in 1953. 


covered by Pure Oil at 15,922-16,- 
090 ft. 

In December 1952 LaGloria Corpo- 
ration found a new sand at 9452-87 ft 
in the South Weslaco field, Texas. 

Chocolate Bayou field, Texas, was 
extended by Phillips. Initial production 
of 354 bbl of oil and 7,509,000 cu ft 
of gas came from 12,099 ft in 60-ft 
thick formation. 

Weeks Island field was extended by 
Humble’s well, producing 195 bbl of 
oil initially from 17,250 ft. 

Wells completed in known sands 
were Shell’s No. 378 Taylor in Ventura 
Avenue field, California, at 12,210- 
13,205 ft for 1548 bbl a day; Shell’s 
Gall Unit 1 and Gonsoulin-Minvielle- 
State No. 2, both completed below 17,- 
000 ft in Weeks Island field with initial 
production of 138 and 141 bbl of oil a 
day; Brazos Oil No. 2 Stewart Savage 
at 5386-94 ft and 5595-622 ft in Col- 
legeport field, Matagorda County, 
Texas; and Phillips No. 1 Puckett “E” 


in Puckett Ellenberger, Pecos County, 
Texas, at 15,030 ft with 37,500,000 cu 
ft gas initial production. 


Costs Virtually Unchanged 

Average cost for the nearly 100 wells 
below 15,000 ft has not been changed 
by this year’s deep drilling costs. Costs 
still run about $550,000 per well. 

It is well to point out, however, that 
many deep wells are wildcats and there 
is considerable difference between the 
cost in wildcats and field wells. The 
deep exploratory wells cost on the aver- 
age of $740,000 per well. A number of 
them run over a million dollars each. 

Perhaps the surprising thing in the 
cost of wildcats is that one has actually 
been drilled for less than $300,000 in 
Louisiana. This does not include Con- 
tinental Oil Company’s California well 
that was drilled in 1938 and also cost 
under $300,000. 

On the other hand, we have no 
record of a deep field well that went 








Location and averages of wells below 15,000 ft. 











Number Completed Drilling 
wells Total as time Avg. bits Mud costs Well costs 

State 1953 holes producers avg. days per well avg. avg. 
Alabama. . 0 1 0 225 LCOS ae 
California 5 2 12 6 220 215 $76,000 $535,000 
Colorado........ 0 1 1 420 322 abet 
Florida i 0 1 0 485 144 - 
Louisiana...... 5 38 21 148 102 51,000 508,000 
Mississippi... ... 0 3 0 306 _—  icoraee § *csedemren 
New Mexico ; 2 2 2 375 oe! 60S (ttt tems | (ll 
Oklahoma... 1 6 2 456 306 35,000 626,000 
| 10 28 9 251 157 77,000 625,000 
Wyoming........ 1 4 2 375 T= eee 

232 160 


. oe 21 96 


B-24 


| = 
| ow 
| 


over a million dollars. The cost here 
runs from less than $300,000 to about 
$850,000 and the average is $525,000 
per well. 

Although fewer than a 100 wells 
may give the roughest estimate of cost, 
it is interesting to note that the deep 
wildcats cost about 40 per cent more 
than deep field wells, which is prob- 
ably along average difference in cost 
for all field wells and wildcats. 


Deep Foreign Wells 


Four wells have been drilled below 
15,000 ft in Venezuela and apparently 
none elsewhere outside the United 
States. Each of those below held depth 
records when completed: 

Caribbean Petroleum drilled to 15,- 
106 ft in the Cabimas field, Zulia 
State in 1945. The contractor was 
Venezuela Oil Consessions, Ltd. 

Colon Development Company 
drilled to 15,638 ft in the Catatumbo 
field, Zulia, in 1949. 

Creole drilled to 17,039 ft west of 
Maracaibo, Zulia, in 1953. (See page 
B-36). 

Shell drilled to 17,537 ft in the 
Maracaibo Basin in 1953 to set the 
record for foreign well depths. 

None of the deep foreign wells has 
been completed as a producer but all 
are said to have had some shows of oil 
and gas. 

Costs for these wells, are higher even 
than in the United States. Those who 
give estimates put costs at between $2 
and $3 million a well. kk 
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Mud Problems in Drilling Deep Wells 


Continuing research overcoming difficulties imposed 


by temperature, pressure, and lost circulation 


In the search for new production on 
the Gulf Coast, the lush days of the 
past, where fast drilling and a quick 
payout was the rule rather than the ex- 
ception, contrast more and more with 
present day drilling operation. We are 
being called upon to re-explore old 
fields and areas at greater depths than 
was dreamed possible a scant decade 
back. Many of the routine develop- 
ment wells of today would have been 
record breakers in depth 10 years ago. 
By the same token, we can expect that 
future drilling progress will enable us 
to surpass present depths in both drill- 
ing and production in the near future. 
The limiting factor will almost cer- 
tainly not be human endeavor. Appar- 
ently the increasing difficulties of 
deeper drilling only serve to spur on in- 
dividual effort and inventive genius to 
meet such a challenge in the form of 
improved equipment and more effi- 
cient methods. 

The only governing factor as to 
eventual depths to be reached will be, 
as always, the economic laws. When it 
becomes uneconomical to drill a hole 
in the ground below a certain depth in 
any given area, even with an excellent 
possibility of finding a good productive 
horizon, then the maximum depth in 
that area has been reached, for all 
practical purposes. This will hold true 
until either the anticipated production 
is worth more money in sales value or 
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FIG. 1.1 CONTOUR map of geothermal gradients in Southwest United States. 


until drilling costs are reduced suffi- 
ciently to make deeper drilling worth- 
while. 

Unfortunately, drilling costs in gen- 
eral have been steadily increasing, due 
in part to rising material and labor 
costs, but to an even larger degree, to 
the enormous expense involved in 
overcoming the great obstacles associ- 
ated with deeper drilling. These prob- 
lems seem to increase in geometric 
progression with respect to depth, and 
those relating either directly or indi- 
rectly to the drilling fluids used in these 
deep holes can be placed high on any 
list summarizing the difficulties in- 
volved. 

Stated in simple terms, there are 
only three causes of mud problems in 
drilling deep holes; high temperature, 
high pressures, and lost circulation. All 
three are very closely related. The high 
mud weights required to contain for- 
mation fluids and gases obviously in- 
crease the possibility of mud loss and 
the associated increase in total mud 


EXCLUSIVE 
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solids renders the drilling fluids more 
susceptable to temperature effects. For 
this reason, it is not too uncommon 
to have all three problems on the same 
well. Solutions of these problems are 
not so obvious, unfortunately. Contin- 
ued research in regard to these causes 
and the remedial procedures therefo: 
has shown, however, encouraging pro- 
gress in recent years through joint ef- 
fort by all concerned. The following 
outlines some of the work in this field. 


High Temperature Problems 


Geothermal gradients on the Gulf 
Coast vary considerably. Probably the 
best data on the subject is that by 
Nichols! (see Fig. 1). In plotting this 
contour map approximately 1800 tem- 
perature measurements in 194 fields 
were used. A study of the contours 
along the Gulf Coast reveal several 
points of interest. “In the general vicin- 
ity of Matagorda Bay a plateau of high 
temperatures appears with its axis just 
off shore and parallel to the shore. 
With the exception of this plateau, the 
temperature gradients elsewhere along 
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LIME-TREATED MUD 
“set UP" AROUND TUBING 
SOUTH TEXAS WELL a 








LIME-~TREATED MUD FROM AROUND TUBING AT 5600' *% 





FIG. 2. FRAGMENTS of a lime mud which solidified over a considerable 
time interval and were washed up during a workover operation. Note that 


one fragment shows curvature of tubing. 


the coast increase as one moves inland. 
Just above the coast on the Texas, 
Louisiana boundary line, a _ rather 
rapid change in the temperature gradi- 
ents is evident. This change culminates 
in a high plateau near Beaumont, 
Texas.”! 

It becomes obvious from examina- 
tion of this map as to why there is such 
a marked difference in the problems re- 
sulting from unusually high tempera- 
tures between the Texas and Louisiana 
Gulf Coast drilling. There is probably 
an average difference of at least 5 deg 
per thousand feet of depth. Naturally 
this is not to imply that no temperature 
problems exist on the Louisiana Gulf 
Coast. The average Louisiana coastal 
drilling is probably slightly deeper than 


that on the Texas coast, which makes 
up for some of the difference. Also, 
occasionally an unusually high tem- 
perature is encountered in a localized 
area. 

In general, it has been found that a 
rise of about 18 F doubles the speed 
of most chemical reactions. Therefore, 
many components of drilling fluids, 
while relatively stable at surface tem- 
peratures, react readily with one 
another at the elevated temperatures 
found in many well bores. This prob- 
lem has been aggravated somewhat in 
recent years due to the use of so-called 
chemical muds containing many differ- 
ent ingredients which tend to inter-re- 
act at high temperatures. Lime-base 
muds have been particularly suscep- 





Rocky Mountain Geologists 
More than 1600 geologists of the 
nation will gather at Albuquerque, 
New Mexico for the fourth annual 
meeting of the Rocky Mountain 
Section, American Association of 
Petroleum Geologists February 22. 
The theme, “Exploration Frontiers 
of the Rocky Mountain Region” will 
be developed through addresses by 
prominent geologists of the Rocky 
Mountains during the meetings. 
Two keynote speeches will em- 
phasize the importance of oil in this 
region. Max L. Krueger, geologic 





Feature Oil Frontiers 


constultant of Laramie, Wyoming, 
will speak on geologic aspects of the 
region with Robert O. Anderson, 
president of Malco Refineries, Inc., 
Roswell, discussing economics of 
the industry in the region. 

Paul H. Umbach, Denver oil con- 
sultant and president of the group, 
will review history of the section, 
which started as an outgrowth of the 
vastly expanded oil industry in the 
region during the past several years 
and has expanded into one of the 
largest such groups in the nation. 
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tible to drastic changes under well con- 
ditions in the form of sharp increases 
in viscosity or even solidification after 
prolonged periods of exposure to high 
temperatures. Many operators have ex- 
perienced difficulty in running well 
logging or similar instruments to bot- 
tom. In some cases where the drilling 
fluid remained in the hole for unus- 
ually long periods without being circu- 
lated, it has been necessary to redrill a 
large portion of the well bore due to 
high temperature solidification. 

An example of this phenomena oc- 
curred on a well in Matagorda County, 
Texas. In this instance the drill pipe 
was run far into the plastic mud after 
a trip. Circulation was tried but found 
impossible and the drill pipe could not 
be pulled from the hole. In a period 
of about four days, the mud solidified 
from a total depth of 12,439 ft all the 
way up into the casing which was set 
at 9269 ft. Although the temperature 
gradient of the hole would not nor- 
mally have been sufficient to have 
caused the mud to solidify at a depth 
above about 11,000 ft, the drill pipe 
undoubtedly helped to conduct the 
heat from below, increasing the normal 
gradient. The estimated bottom hole 
temperature at that time was about 300 
F. A 24-day fishing job resulted in this 
case. 

Figs. 2 and 3 illustrate typical lime 
mud solidification due to high temper- 
ature. Fig. 2 shows fragments of a 
lime mud which solidified over a con- 
siderable time interval and were 
washed up during a workover opera- 
tion. Note that one fragment shows the 
curvature of the tubing. Fig. 3 shows 
examples of various stages of lime mud 
solidification performed in the labora- 
tory on field mud samples. These sam- 
ples were heated in sealed containers 
for periods of from 24 to 72 hours at 
320 F. 

From experience, it appears that the 
critical temperature where there is a 
marked increase in the tendency to- 
ward “setting up” is about 260 F. This 
may vary somewhat in either direction, 
depending on mud characteristics. 

During the past two years, consider- 
able research has been under way on 
the causes of high temperature lime 
mud solidification. Gray, Neznayko, 
and Gilkeson? have done outstanding 
work in this field. Their finding con- 
firmed the fact that temperature and 
not pressure is responsible for the lime 
mud thickening effect. By means of 
X-ray diffraction it was determined 
that caustic soda and lime react with 
the clay minerals and silica-to form 
hydrated alumino-silicates and calcium 
silicates. These products are similar to 
those involved in the setting of cement. 

In regard to remedial measures, no 
cure-all has been found to date. Most 
organic thinners serve merely to retard 
the solidification. Some thinners, how- 
ever, appear to be better than others in 
this respect. 

High temperatures create a major 
problem in fluid loss control also. 
Starch, which is commonly used in 
high pH mud systems for this purpose, 
is readily broken down at temperatures 
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How did a driller save 16.6% on the number of bits used 
in one well in West Texas, as compared 

with three other holes in the same field? The formations 
| encountered were practically the same. 
The significant difference was the use of DRISCOSE 














low pH, low solid emulsion mud for easier penetration. 
Case histories of these four wells show that 

the DRISCOSE low solid mud also resulted in a saving of 
28.5% in drilling days. 

Write for full information about DRISCOSE. 





*DRISCOSE is a trademark for Sodium Carboxymethylcellulose. 
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FIG. 3. EXAMPLES of various stages of lime mud solidification 


performed in laboratory. 


above 275 F. Even sodium carboxy- 
methyl cellulose (CMC) has only lim- 
ited stability under such conditions. A 
modified form of acrylonitrile (so- 
dium polyacrylate), although very simi- 
lar to CMC in regard to fluid loss con- 
trol, apparently has a considerably 
greater tolerance of higher tempera- 
ture than either starch or CMC. For 
example, on the well mentioned previ- 
ously, only 1450 lb of sodium polya- 
crylate was used during the last four 
months of the well. No fluid loss con- 
trol maintenance material was added 
during the last six weeks and the final 
fluid loss was 1.9 ml. 

Laboratory tests also bear out the 
unusual efficiency of this acrylic poly- 
mer when subjected to high tempera- 
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tures for long intervals. The presence 
of quebracho, or possibly similar tan- 
nins, would appear necessary when us- 
ing this material, however. Although it 
would probably not be the most eco- 
nomical material in all cases, whenever 
unusually high temperatures or long 
maintenance periods are indicated, it 
would appear worthy of consideration. 

The question might be logically 
asked that if high pH lime base muds 
presently used for deep drilling present 
such a problem, why not substitute 
another type of mud system not sus- 
ceptible to the dangers of high tem- 
perature solidification. Actually sev- 
eral such systems have been proposed 
and tried. One difficulty is that all of 
the present substitute systems have 


some disadvantages also. The follow- 
ing lists a few such mud systems ac- 
tually tried. 

1. Magnolia “low lime” mud.* This 
is a mud with a pH of about 11 to 12 
which has been treated with relatively 
small amounts of lime so that little or 
no insoluble or free lime is present in 
the mud system. Therefore, there is less 
lime available to react with the caustic 
and clays present to form calcium 
aluminum silicates. This mud has good 
filtration properties and shows compar- 
atively little tendency to “set up” at 
high temperatures. It will normally 
give sharper SP logs also. It requires 
very close supervision, however, as 
there is no excess of treating chemicals 
present. Also, it offers less resistance 
to contamination than a conventional 
“high lime” system. 

2. Oil base mud has been used suc- 
cessfully in many instances of deep 
drilling. A well in Stone County, Mis- 
sissippi, was drilled to a total depth of 
20,450 ft using oil base mud. Mud 
maintenance costs were small and few 
mud problems were experienced in 
spite of the fact that the bottom hole 
temperature was measured at 389 F 
slightly below 20,000 ft. Both while 
drilling and after reaching total depth, 
the rig was shut down for periods up 
to several months and the hole re- 
mained in good condition. The mud 
system was apparently but little 
changed even after such long intervals 
without circulation.+ 

Oil base mud has the disadvantage 
of possessing poor logging qualities, 
and most drilling crews object to work- 
ing on a job where this type mud is 
used. 

3. Saturated salt drilling fluids have 
also been used to some extent. One 
such proposed system would have the 
following composition:® 

a. Fully salt saturated. No 
caustic soda added. 

b. Contain sufficient clays of 
proper type for desired vis- 
cosity and suspension prop- 
erties. 

c. Sodium acrylic polymer or 
CMC for fluid loss control. 

d. Use of a diesel oil blend to 
give a chemical type emul- 
sion for protection against 
balling. 

e. Use of sodium lignosulfon- 
ate to tighten the oil emul- 
sion and aid in fluid loss con- 
trol. Sodium lignosulfonate 
is an excellent agent for this 
purpose in muds containing 
more than 15 per cent salt. 


This type of mud would probably 
show less tendency to solidify than a 
lime base system, but data on this point 
are limited. It is understood that this 
mud had some viscosity control prob- 
lems, however, in a well in which it 
was used in the Weeks Island field, 
Iberia Parish, Louisiana. 

4. Attempts are being made to de- 
velop a mud containing the advantages 
of a calcium base system without its 
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; ea ; “OUR LEBUS GROOVING SAVED ENOUGH 1 










Owner Joe Beard keeps an eye on the 
drum as his driller makes a lift on the 
blocks. Note how evenly the line lays 
on this drum due to the progrsesive 
1s spooling effect made possible only from 


le Bus Grooving. 





EXCERPTS OUT OF LETTER TO 
LEBUS FROM BEARD DRILLING COMPANY .. 


ge : “At first, we snap a line on the drum to yo the 
“ I . : . To +. This operation takes much less time by hav- 

26, Last year, I purchased a New Wilson Giant Rig and Wilson ™®S : . 

k- —h) 96-foot Mast, and upon your recommendation, I had LeBus 7 oe Page se: wees we only ased @ Tow 

Grooving installed on the hoisting drum while the drawworks W°@PS . 

was still at the factory. 


ve “At first, I wasn’t too sure just how this grooving would be on 
he my rig, since I had planned to use this rig primarily for shallow 
h drilling and workover operations. After many months of experi- 
“ ence, I find LeBus Grooving a real asset to our operations. The 
speed with which we are able to tear down, move and rig up is 
No important, especially when working for major companies. We 
attain a lot of speed, while rigging up, because of the LeBus 

=| Grooving. Through this long experience, we have also found that 
only Le Bus can offer a true progressive type spooling that will 
completely eliminate the a and cutting-in of wire line, 

i 


)p- thereby making this type of spooling a real safety factor. 

“Our own facts prove to us that the time and money saved, with 
or LeBus Grooving, has paid for the grooving many times in the 
ol. past ten months. 

' “The companies for whom 


















we have been operating, 
compliment us on our speed 
in setting up and time saved. 
That is one reason I wanted 
to write you and say that we 











- feel LeBus Grooving is a real 

ul- help to us and is one of the 

n- big reasons for our receiving 

ite these compliments. Thanks 

his for recommending LeBus oo 

ng Grooving: to us. “After the mast is raised, we remove the mast line 
t Ny} Signed, very quickly and snap on our working line. By hav- 
: Jor Bear ing LeBus Grooving, which automatically spools 
ily sane the line correctly, the time required for costly 
la Beard Drilling Co. hand spooling is eliminated. 

int 

his 


b- INTERNATIONAL COMPLETE SALES AND 
id ENGINEERS SERVICE LOCATED IN 
LIMITED EVERY OIL CENTER 











le- Executive Offices: 305 Wichita Natl. Bank Bldg., WICHITA FALLS, TEXAS 

eS SALES. SERVICE Control and Warehouse Stock: LONGVIEW, TEXAS 

its 

5A THE PETROLEUM ENGINEER, January, 1954 To obtain more information on products advertised see page E-65 B-29 








bePTH FEET 



























































































































| LEGEND 
OQ MIOCENE Q JACKSON 
2000 & ANAHUAC O COCKFIELD 
@FRIO B® CROCKETT 
VVICKSBURG 9% WILCOX 
4000 z | | | 
EARTH PRESSURE 
GRADIENT 
. | (1.0 LB/SQ. IN/F T) 
6000 . n 
2 “ ° | 
- |! 
PROBABLE MAXIMUM 
ste NORMAL PRESSUR?: 
8000 ey v4 GRADIENT —— 
“ %4 
ree | 
“(hee 3 
Fi tag oa 
10,000 of pi 
NORMAL PRESSURE \| we 7 2 Pos. 
GRADIENT we gl Pol}m dev 
° Q 
(0.465 LB SQ. IN. FD a 12 2 Blo 
Q a 2 e4L.0 
* ee 
12,000 a a aN 
° o;| @ e > 
\ 
14,000 
waned 2000 4000 6000 8000 10000 12000 


ESTIMATED FORMATION PRESSURE: LBS. PER SQ. IN. GAGE 


FIG. 4.; FORMATION pressures encountered at various 
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FIG. 5. AVERAGE shale density depth relationship for 


Gulf Coast Tertiary formations. 


disadvantages. One such system in- 
volves using calcium acetate® instead 
of lime to provide the necessary cal- 
cium. In addition to the low viscosity 
and gels normally carried in a calcium 
base mud, the calcium acetate base 
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mud apparently exhibits less tendency 
to solidify than the usual lime system. 
Abnormal Pressure Problems 


Abnormal pressures on the Gulf 
Coast are usually found in a compara- 


tively narrow belt seldom extending 
more than 75 miles inland, and stretch- 
ing from the Mississippi Delta down at 
least as far as the Rio Grand Valley, 
The majority of wells drilled in the 
Gulf Coast encounter only normal for- 
mation pressures, which may be de- 
fined as the pressure exerted by a col- 
umn of formation salt water. The ave- 
rage formation salt water weighs ap- 
proximately 8.9-9.0 ppg. This gives a 
pressure gradient of about 0.465 psj 
per foot of depth. The overburden 
pressure in the same region is assumed 
to approximate 1.0 psi per foot of 
depth. 

Cannon and Sullins’ have plotted 
some actual formation pressures en- 
countered at various depths and for- 
mations in the Gulf Coast based on 
over 100 abnormal pressure wells. (See 
Fig. 4). Abnormal pressures on the 
Gulf Coast seem to be the rule rather 
than the exception on those wells 
drilled below 8000 ft. Dickinson® has 
presented one of the most outstanding 
contributions in regard to the origin of 
abnormal pressures in the Gulf Coast 
area. He theorizes that “compression 
of argillaceous beds during the early 
stages of sedimentation and the con- 
comitant expulsion of fluid give rise to 
progressive compaction as additional 
sediments are added to the overburden. 
As compaction proceeds the expulsion 
of fluid becomes more difficult owing 
to decreasing permeability, so that the 
pressure in the clay will be partially 
transmitted to the fluids, and thereby 
to the fluids in any sand body com- 
pletely enclosed in the compacting 
mass, even though the sand body itself 
may not be compressible. So long as 
the sediments remain plastic these 
pressures will ultimately become prac- 
tically identical and will be determined 
by the pressure gradient of the com- 
bined weight of the sediments and the 
contained fluids, that is, the geostatic 
pressure gradient of the overburden.” 

The shale density — depth relation- 
ship and the relation of porosity and 
and compaction of shales with depth 
is illustrated in Figs. 5* and 6.® 

It is obvious that regardless of their 
origin, abnormal pressures must be iso- 
lated from normal formation pres- 
sures. Typical geological conditions 
that might result in preservation or dis- 
sipation of abnormal pressures are 
shown graphically in Fig. 7.8 It can be 
seen that thick shale sections should be 
warning markers for abnormal pres- 
sures as they serve both to compact 
and isolate sand bodies. 

The effect of structure on pressure 
gradients in sands containing fluids un- 
der abnormal pressure is illustrated in 
Fig. 8.8 It should be noted that the 
same abnormal pressured sand section 
may be of normal pressure in another 
part of the same field. The maximum 
pressure gradient encountered to date 
is slightly less than 90 per cent of the 
overburden pressure,*® and it is doubt- 
ful if this pressure gradient will be ex- 
ceeded to any degree on the Gulf 
Coast. 


The foregoing regarding abnormal 
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protect your crew and equipment with 


REMOTE CONTROL 


of dangerous well pressures! 


Here's the most effective combination of equipment ever 
designed for remote control of high-pressure wells.. When a 
blowout threatens, you can depend on positive shutoff by 
simply moving one lever located at a safe remote distance from 
idal-muet-lale[-1am4elal-e 

The full value of the Hydril System of Blowout Prevention 
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your nearest Hydril representative today for the full story! 
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pressures and their origin has been dis- 
cussed in this paper primarily because 
it is directly associated with the mud 
densities necessary for drilling deep 
wells. Probably the greatest single need 
in Gulf Coast drilling is a method for 
accurately predicting such mud density 
requirements. If such were available, 
most of the blowouts, salt water flows, 
and much of the lost circulation and 
stuck pipe could be prevented through 
the careful planning of casing and mud 
programs. As such is not available, 
mud weight programs must be based 
on all of the information on wells pre- 
viously drilled in the same area. If such 
aid is impossible, a general program 
based’ on past experience with abnor- 
mal pressure wells is necessary. 

Cannon and Sullins,‘ based on the 
data shown in Fig. 2, have set up the 
following mud weight requirements, 
which if followed will be sufficient to 
prevent salt water flows and blowouts 
in 95 per cent of abnormal pressure 
wells. 


Density required to: 


Ft Ppg 
7000 9.5 
8000 11.4 
9000 15.0 

10,000 17.0 
11,000 17.1 
12,000 17.1 
13,000 17. 

14,000 17.1 
15,000 17.1 


Unless sufficient information has 
been developed in a given area that can 
be used as a basis for otherwise plan- 
ning the mud weight program, this one 
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FiG. 7.° TYPES of reservoir seals neces- 
sary to preserve abnormal pressures. 
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FIG. 6.5 RELATION of porosity and compaction of shales to depth of burial. 


could be followed. In practically all 
areas, however, source data are avail- 
able from previous wells and the above 
densities may be decreased accordingly. 

In general, casing should be set just 
above any point in a well where a sharp 
increase in mud density is known to be 
likely. The zones above this point may 
frequently be expected to break down 
and allow loss of circulation if not 
cased off. This means that the casing 
program is often dictated by the mud 
density requirements, although it is ad- 
mitted that there are commonly other 
factors for consideration, such as a 
limit on the possible number of casing 
strings, bad shale sections, economy, 
etc. Such additional factors may be 
ruling. 


Lost Circulation Problems 


In many ways, loss of circulation is 
more difficult to deal with than any 
other type of mud problem. In most 
cases, at least some temporary solution 
can be found for high temperature 
troubles“High weighted muds and 
modern blowout prevefhter equipment 
are more than a match for the highest 
known pressures. A severe case of lost 
returns which delays rig_operations for 
days or even weeks, however, can cre- 
ate feelings of frustration and helpless- 
ness in the most patient of men. Al- 
though it is doubted that this problem 
will ever be eliminated completely 
there has been progress in understand- 
ing the causes of lost circulation and 
in the development of various remedial 
procedures to combat them. 

In general, lost circulation may be 
divided into two classifications: First, 
those losses to highly porous or cavern- 
ous formations; second, losses caused 
by drilling fluid pressures exceeding 
the structural strength of the forma- 
tions. These excessive pressures may 
fracture the formation in zones of 
weakness or stress, or open existing 
fractures. The majority of the lost cir- 
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culation on the Gulf Coast is appar- 
ently of the second type.° 

Excessive pressures are attributable 
to various factors such as balling, in- 
adequate annular clearances, high mud 
weights, and pressures due to pipe 
movements.*:?° 

The problem of balling of formation 
shale cuttings on the bit, drill collars, 
and tool joints, has been at least par- 
tially solved by the use of oil emulsion 
muds. Balling was a source of constant 
trouble in the Peach Point field in Bra- 
zoria County, Texas, until oil was 
emulsified into the drilling fluid.t! Con- 
trolled drilling rates are also a factor 
in prevention of balling. 

Pressures resulting from inadequate 
annular clearances can be reduced by 
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PRESSURE 10500 PSI AT 15000’ 
PRESSURE GRADIENT 0.700 PSI/FI 
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EFFECT OF STRUCTURE ON PRESSURE 
GRADIENTS IN SANDS CONTAINING FLUIDS 
UNDER ABNORMAL PRESSURE 


FIG. 8.° EFFECT of structure on _ 
pressure gradients in sands containing 
fluids under abnormal pressure. 
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Announcing ; 
Major Advance in 
tractor Design’ 








aterpillar 


oll-type flywheel clutch 





Once again Caterpillar leads the field in an advance that 
boosts production, cuts down time and lowers operating 
costs. The new oil-type flywheel clutch, now standard in 
the Cat* D8, D7 and D6 Tractors, means a new high in 
money-making performance for you from these three 
rugged machines. Exhaustive on-the-job tests prove that 
this clutch lasts many times longer than other clutches under 
identical conditions. They also prove it enables you to run 
these tractors two to four times longer before making clutch 
adjustments. 

Here’s how it works. The oil system is entirely separate 
from that of the engine. While the engine is running, the 
oil pressure flows to all working parts of the clutch. Oil 
is fed constantly through the radial and circumferential 


Convenient access cover 


Adjustment lock 





Easy-working roller over-center 
engagement mechanism 





Metallic faced clutch brake speeds 
gear shifting—is easily renewed 


Clutch operating lever 


Universal joint connection to 
transmission makes precise 
engine alignment unnecessary. 


Oil circulating pump easily 
removable from outside 


New Caterpillar oil-type flywheel clutch gives you 
greater dependability and lower service and mainte- 
nance costs than any other clutch under identical 
conditions, normal or tough. 


grooves in the friction discs even when the clutch is en 
gaged, thus cooling the friction discs and pressure plates 
at all times. As a result, there’s minimum opportunity for 
wear and heating to take place. That’s why adjustments are 
very seldom needed and disc replacement normally required 
no more often than engine overhauls. For easy access, the 
clutch has a dirt-proof housing with a big opening at the 
top—a mechanic doesn’t have to disturb engine or trans- 
mission to get at it. 

Get the whole picture from your Caterpillar Dealer. 
Remember, he backs all sturdy yellow equipment with 
genuine parts service—there’s never an “orphan” in the 
Caterpillar line. Ask him to demonstrate on the job! 


Caterpillar Tractor Co., Peoria, Illinois. U. S. A. 
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designing the casing program with such 
in mind. The use of “slim hole” or 
streamlined drill pipe is worthwhile in 
those instances where hole size is re- 
duced by necessity to a size where an- 
nular clearances are small.® 
Hydrostatic pressure due to mud 
weight is a major factor, in that when 
it is great, only a small increase in 
pressure may cause a formation break- 
down. Ordinarily little can be done in 
this regard as the mud density on most 
wells is seldom greater than necessary. 
The normal safety factor in extra mud 
density can be held to a minimum by 
keeping the thixotropic properties of 
the drilling fluid to a low value. When 
gel strengths are low, the hydrostatic 
pressure decreases due to pipe with- 
drawal (swabbing effect) are corre- 
spondingly less.1? 
It is extremely important, however, 
that a mud density sufficient to hold 
back any anticipated formation pres- 
sures, be carried well in advance of the 
depth where such pressures are ex- 
pected provided no additional casing is 
to be set in the meantime. When a high 
pressure salt water flow is encountered 
with too low a mud density, salt water 
flows into the open hole, frequently 
causing the pipe to stick due to slough- 
ing shale. When this is avoided, the 
necessity for applying choke pressures 
to the well results in much higher 
pressures being applied to the shal- 
lower sections of the open hole than 
would have been applied if the neces- 
sary mud density had been circulated 
previously. For example, if a flow re- 
quiring a 16.0 ppg mud weight is en- 
countered at a depth of 13,000 ft, 
while a 14.0 ppg mud weight is being 
used, a choke pressure of at least 1350 
psi is necessary to kill the well. As the 
choke pressure is applied uniformly 
down the hole, this means that a pres- 
sure equivalent of a 16.6 ppg mud 
weight is applied to 10,000 ft, a 19.2 
ppg mud weight is applied at 5000 ft, 
etc. Loss of circulation under these 
circumstances is certainly to be ex- 
pected if very much open hole is in- 
volved. 
Pressure surges due to pipe move- 
ments are a decided factor in loss of 
circulation in many instances. As this 
point has been developed in some de- 
tail in earlier papers,®?° it will not be 
discussed in length at this time. It 
might be stated, however, that the fol- 
lowing program to aid in the control of 
such pressure surges has been used 
successfully on wells in the Gulf Coast 
district where high weighted muds are 
used.5 
(a) 35 to 40 sec time interval for low- 
ering each 90 ft stand of drill pipe 
on trips below a depth of 3500 ft. 

(b) Lowering the pipe with the Kelly 
connected, with or without circula- 
tion, should be kept at the rate of 
25 sec or more to lower 35 ft of 
pipe. No spudding. 

(c) Reaming operations should not be 
_ faster than 60 sec to ream 30 
3 

(d) Circulation should never be 
started with the pipe in a down- 
ward movement. 
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(e) Circulation should always be es- 
tablished with as low a pump pres- 
sure as possible and gradually in- 
creased. 

The above should be used only as an 
aid in combating lost circulation and 
by no means should be considered a 
cure-all. Unfortunately, no such pana- 
cea has been devised thus far and lost 
returns will probably continue to 
plague drilling operations to some ex- 
tent for a long time to come. 


Remedial Techniques for Lost 
Circulation 


Some of the most troublesome cases 
of lost returns occur while increasing 
the mud density in anticipation of en- 
countering higher formation pressures. 
Where these increases are anticipated 
they must be made before the high 
pressure zone is reached so it may be 
proved that the necessary mud weight 
can be circulated. The following out- 
lined procedure appears to offer con- 
siderable merit as a general procedure 
to follow where a loss of circulation 
occurs while increasing the density. 

(a) Sealing material should be tried. 
Based on the work of Howard and 
Scott,1* and on recent data, the use of 
granular materials appear to offer the 
best results for sealing large openings 
against pressure. Nut hulls are particu- 
larly promising because of their high 
strength. The mud density should be 
raised to the desired value if sealing 
agents stop the loss. 

(b) If sealing material fails, the 
point of entry of fluid into the forma- 
tion should be located. The tempera- 
ture survey has shown promising re- 
sults to date in this regard.1* Spinner 
and hot wire surveys have also been 
used for locating a point of loss with 
some success. Spinner surveys usually 
give good results if no sealing material 
is present in the mud. 

(c) Squeeze the point of loss with 
either sodium silicate, clay cement, ce- 
ment, extrusion jelly, or bentonite- 
diesel oil type of squeeze operation. 
The bentonite-diesel oil type appears 
to be the most effective so far, but con- 
tinued evaluation of the other methods 
is indicated.*5 

(d) After the well is squeezed, the 
well should be pressure tested to the 
desired mud density or the mud weight 
slowly increased to that value. If circu- 
lation is again lost, additional squeezes 
should be made, attempting to keep the 
squeeze pressures to as near the pres- 
sure differential between the mud den- 
sity eventually necessary and the mud 
in use, to prevent additional break- 
downs in other sections of the open 
hole. 


*Application for U. S. and foreign patents 
have been filed on this development, and a serv- 
ice company has been licensed to apply the 
technique for others. 
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Domestic demand for petroleum 
in 1953 is expected to show an in- 
crease of five to six per cent over 
1952. This steady rate of increase 
is one reason why oil men must 
push their search for more oil re- 
serves night and day. 


(e) If repeated breaks occur, it is 
very unlikely that the high mud density 
required can be circulated. Experience 
has shown that the various squeezin 
techniques can seldom be expected to 
cause the formation to support an in- 
crease in mud density of over 0.5 to 1.5 
ppg above that of the mud in use at the 
time of loss. The most economical pro- 
cedure in most instances of this sort is 
to lower the mud weight until circula- 
tion can be obtained. Then the well 
may be drilled ahead to a depth as near 
above the expected abnormal pressure 
zone as can be done with any degree 
of safety. Casing should be set at this 
point. 

If, as is sometimes the case, casing is 
not available, drilling ahead may be 
done on a calculated risk basis, but this 
should be done only as a last resort, 
and with the previous knowledge that 
it may be necessary to either abandon 
the hole or resort to extremely expen- 
sive Operations to proceed further. 
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Check the information below and realize that 
Axelson provides the right combination of matched 
seat-and-ball for every pumping condition. 

As with all Axelson products, this vital pump part 
is the finest obtainable. Axelson seat-and-ball 
quality is your best insurance against costly 
production failures. Each micro-finished ball has 
mechanically perfect mating with each of the 

two precision ground surfaces of the seat. 
Hence, seat-and-ball becomes a matched pair, 
vacuum tested as a pair and packaged as a pair. 





AXLOY Very hard stainless steel, hardened and 
tempered in controlled electric furnaces. Recommended 
for almost every well condition except where well depth, 
fluid gravity, strokes per minute, etc., create heavy 
seat-and-ball impact, or where there are extreme 
‘“‘outlaw'’ conditions of corrosion and abrasion. 


XL. Combines the very hard stainless AXLOY bal! with 
a moderately hard stainless steel seat. Recommended 
for heavy pumping wells where a harder seat may chip 
due to ball impact. Priced lower than AXLOY. 


AXREX Hard cobalt-chromium-tungsten alloy, 
centrifugally cast. It gives a superior service 
in corrosive pumping wells. 


TUNGSTEN CARBIDE Super hard cemented 
carbide alloy. Made by powder metallurgy under extreme 
pressure at extreme temperatures. Recommended for 
any conditions of corrosion and abrasion. 


ACME A low cost combination offering excellent 
wear resistance where corrosion and abrasion are not 
serious. Recommended for easy pumping conditions. 


: Los Angeles 58, California; St. Louis 16, Missouri. OFFICES: New York 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina. DISTRIBUTORS: Jones & Laughlin Steel Corp., Supply 
ion; Great Northern Tool & Supply Co.; Industrial Agencies Ltd., San Fernando, Trinidad, B. W.1.; Industrias Waldrip & Campbell, Barcelona, Caracas and Maracaibo, Venezuela; Sociedad 
tcial de Materias Primas Limitado, Rio de Janeiro, Brazil; Adrian Bolland & Co., Avda. Pte R. Saenz Pena 832, Buenos Aires, Argentina; Wells Fargo & Co., Express, S.A., Apartado 


Mexico, D.F.; Dominion Oilfields Supply Co., Ltd., Calga anada 





SITE OF DRILLING operation of Alturitas No. 1, a Creole Petroleum Corporation project in Zulia State, Venezuela. 


To investigate possibilities of Cretaceous limestone 
formations on western shores of Lake Maracaibo, Creole 
cleared a wide tract to discourage Indian attacks and — 


Drilled Three Miles Deep in Venezuela 


CREOLE’s drilling venture on the 
Western shores of Lake Maracaibo, 
Alturitas No. 1, until recently* was the 
deepest hole drilled outside the VU. S. 
and the fourth deepest in the world. 
Its purpose was to determine the pos- 
sibilities of the company’s Alturitas 
concession, but the hole was abandoned 
at 17,039 ft without finding commer- 
cial production. Drilling to the west of 
Lake Maracaibo, where the concession 
is situated, is not new, but it has not 
always been as successful as on the 
eastern shore. 

For developing the Alturitas conces- 
sion, Creole contracted the building of 
an access road 19 miles long southeast 
of the town of Machiques, which can 
be reached from Maracaibo through 
an all-weather road 62 miles long. At 
the well location, a clearing of 250 
acres was made and powerful flood- 


*Shell Oil Company’s well LS-1387 at Lake 
Maracaibo has been completed in October as a 
dry hole at 17,537 ft and now holds the record 
for the deepest well outside the U. S. 
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lights were installed as a precaution 
against possible surprise attacks by the 
Motilon Indians. 

For drilling operations, the company 
used an Oilwell “96” rig powered by 
GM 6-71 diesel engines. No difficulties 
were encountered by the drilling bits 
up to 12,024 ft, when the well at- 
tempted a blowout, but it was brought 
under control by increasing the mud 
pressure from 90 to 110 psi. 

There were no fishing problems on 
the well, and only minor delays re- 
sulted from tight hole and heaving 
shales. The fact that this well was 
drilled to a record depth without a mis- 
hap is a tribute to the Venezuelan drill- 
ing crews and rig personnel. 

In addition to ditch samples taken 
throughout the drilling of the well, a 
total of 50 individual cores were cut, 
wire-line coring was used and side- 
wall cores were taken. Electrical well 
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Courtesy Creole 
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log runs and a gamma ray log were also 
made. A geolograph and a gas detector 
were employed in drilling this well. 

Two tests of the Cretaceous lime- 
stone, the principal purpose of the 
well, resulted in the recovery of a 
small amount of 35 deg API oil. After 
it became necessary to abandon the 
lower part of the hole, exhaustive tests 
were made in seven Upper Cretaceous 
and Paleocene sandstone bodies in the 
well’s interval. All of these sands were 
found to contain oil ranging.in gravity 
from 18 to 22 deg API. With the ex- 
ception of a sand at 12,020-60 ft, how- 
ever, these sands indicated that they 
were impermeable to allow more than 
a small flow at the surface. 


With regard to the 12,020-60 ft 
sand, it is felt that future prospects for 
production would depend on finding 
new and more economically favorable 
accumulations of oil under separate 
reservoir conditions. ket 
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NEW TECHNIQUE IN OIL PRODUCTION 


P 537. 


Air injection in abandoned reservoirs promises 
excellent recoveries under the described method 


CoMMERCIAL oil production, in 
the United States, dates from the drill- 
ing of the Drake well near Titusville, 
Pennsylvania, in the year 1859. From 
that date to this year of 1953, we have 
produced and consumed, from oil 
fields discovered and produced in the 
United States, between 40 and 45 bil- 
lion barrels of crude oil. Currently, 
we are consuming approximately 2 
billion barrels annually. To produce 
that volume of oil, by current primary 
and secondary production methods, we 
have had to discover thousands of new 
oil fields in the 94 years since 1859. 
Practically all of the oil produced 
from an oil field or reservoir in many 
sections of America, through the 
period of primary production, is by 
gas expansion drive. We are told, upon 
what we accept as good authority, that 
laboratory analyses of thousands of oil 
reservoir cores taken from wells drilled 
in abandoned oil fields indicate an 
average primary recovery of approxi- 
mately 10 per cent of the original oil 
in place, leaving 90 per cent in the 
abandoned properties. Obviously, 
some fields show a larger percentage of 
primary recovery than this average al- 





+Presented at Silver Anniversary Confer- 
ence of Petroleum Electric Power Association, 
Kansas City, Missouri, October 7, 1953. 
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ELECTRICAL sub-station delivers power to secondary recovery operation; 
building in foreground houses motors and compressors. Left is company office 


though an equal number fall far below. 
Secondary and tertiary methods of 
oil production, currently and hereto- 
fore used, are not commercially applic- 
able to all abandoned and stripper 
fields. But where they have been, and 
can be, profitably applied, we are told, 
upon what we accept as equally reli- 
able authority, they succeed in recov- 
ering an average of about another 10 
per cent of the original oil content of 
the reservoir. Here again, in many 
fields, we assume they must exceed the 
average while others fall below it. 
The saddest commentary of all, 
however, is that NO secondary oil pro- 
duction method, heretofore employed, 
or devised, can be profitably operated 
in all of the abandoned and stripper 
fields and none will operate, feasibly, 
in the so-called “deep” fields discov- 
ered in the past two or three decades. 
Therefore, if, in the last 94 years, we 
have produced and consumed over 40 
billion barrels of crude oil from the 
oil fields we have discovered since 
1859, and if those 40 billion barrels 
represent only 10 per cent of the oil 
nature created and stored in those 
fields from which we flowed and 
pumped those 40 billion barrels, then, 
simple arithmetic forces us to the ad- 
mission that we have left 9 times as 
much oil in those fields as we produced 
or, roughly, 360 billion barrels. 
We are told our currently producible 
oil reserve in the United States is about 
35 billion barrels. If those 35 billion 
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barrels were to be produced by the 
same gas-expansion drive energy as 
that which produced the 40 billion bar- 
rels already consumed, then it is safely 
predictable we will leave another 315 
billion barrels of perfectly good oil in 
those fields from which we expect to 
produce the 35 billion barrels now con- 
stituting our currently producible oil 
reserves. Adding that figure to the 360 
billion barrels already left abandoned, 
we have a total of 675 billion barrels 
of oil destined, under current and past 
production methods, to be left in the 
earth. 

Assuming an average, gross value of 
$2.40 per barrel of produced oil (which 
is probably much less than the actual 
average value per barrel today), and 
assigning 1/8th of that to the land and 
royalty owners of this country and the 
remaining 7/8ths to the oil producer, 
we have a dollar value in abandoned 
and potentially abandoned oil of 202,- 
500,000,000 royalty dollars and 1,- 
417,500,000,000 producer dollars or a 
total of $1,620,000,000,000 in oil 
which will not be produced by past 
production methods from oil fields al- 
ready discovered. 

If we can accept these figures as 
facts, or if we can assume they are 
reasonably close to the facts, then our 
problem is to discover and perfect a 
method for the production of oil which 
can be applied to both old and new 
fields, at any depth desired, to produce 
this vast wealth for use, economically 
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THE IDECO 7-11 HYDRAIR RIG, 
recommended for drilling to depths 
of 10,500’ with 4%” drill pipe, to 
12,000’ with 3%” and the 16,800’ 
with 2%” when powered by engines 
developing a total of 1050 HP. 
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THE WORLD’S MOST WANTED DRILLING EQUIPMENT 


The J&L store at your elbow is a horn of 
plenty to which the full IDECO line has just 
been added: rotaries, pumps, swivels, blocks, 


masts, complete rigs, parts. 


This is big news... IDECO is the world’s 
most wanted drilling equipment. 


IDECO catalogs and bulletins are intensely 
interesting, and the J&L men you know are 
well informed. 


Call us NOW — let’s talk IDECO! 


Our job is distribution, but our great 
obligation is SELECTIVE distribution 
... the business of justifying constantly 
the pride and confidence of the man 
who says of his J&L store “... here's 


MY warehouse.” 





JONES & LAUGHLIN STEEL CORPORATION 
& SUPPLY DIVISION preaceecesn 












>, | 
” here's MY Serving The United States and Canada E : 
eon th... | General Offices: TULSA, OKLAHOMA or 
J&L Tubular Products and Wire Rope emo 
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Well Completion Specialists 
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P. O. Box 5266 
Houston 12, Texas 
Phone WE-6603 
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INTERIOR of compressor plant shows 20 compressors. Compression is three 
staged. Units are set with compressors in opposition and with motors occupying 
center of foundation block. Switch control board is at left rear. 


and profitably. This is our incentive 
and our problem; our next step is our 
approach to its solution. 


Approach to Solution 


As our problem is to devise a 
method of oil production which will 
recover these vast deposits of natur- 
ally-created hydrocarbons, we begin 
our approach with infinite regard for 
the immutability of natural law and the 
way it functioned in originally creating 
these deposits. 

We have called this paper, “A New 
Technique in Oil Production”. Ordi- 
narily, when we introduce a mental 
concept with the word “new” we pre- 
pare for some adventure beyond es- 
tablished horizons. This article, by ne- 
cessity, does quite the opposite. 

It is emphasized that this new form 
of oil production will be new only in 
human concept, that it will actually be 
as old as the marine sedimentaries in 
which the first drop of crude oil was 
generated and then stored. Therefore, 
ultimate understanding of the prin- 
ciples upon which this new production 
method functions will demand, not a 
forward but a backward look as nat- 
ural law and its function in such acts 
as listed below are re-examined: 

Gravitational segregation of 
fluids in porous media. 
Gravitational selection in the 
hydrocarbon range. 
Permeability, horizontal and 
vertical, in reservoir stratigraphy 
and the significance of columnar 
oil saturation to commercial, 
vertical drive. 

The capillary angle versus fric- 
tional resistance to fluid flow in 
porous media under artificially 
imposed pressures wherein the 
pores contain two fluids of op- 
posing capillarity, such as water 
and oil. 

Geologically, historical signifi- 
cance of the presence of inter- 
stitial water in the pores of an 
oil reservoir. 


6. Locked-in pressure versus by- 
passing. 

7. Production path an extension of 
nature’s path, artificially im- 
pelled. 

If, at this juncture, we were to state 

a thesis embracing our mental attitude, 
it would be as follows: 

The production of oil, from its place 
of rest in a reservoir where it was 
stored by nature, should be accom- 
plished, artificially, by causing the hy- 
drocarbon fluids and absorbed gases to 
begin and continue movement along 
the identical pathway employed by na- 
ture in originally filling the reservoir 
with the stored hydrocarbons. 

If the act of production is tailored 
to conform to this thesis, then the arti- 
ficial application of production pres- 
sure, conforming fully to nature’s act 
in storing the oil, will, in like manner, 
expel all of the stored oil from the 
reservoir. Our first step, then, since 
the undisturbed function of natural 
law is to be our guide, is to determine, 
as faithfully as we are able, nature’s 
chronology in filling a structural trap 
with crude petroleum. 

Originally, the pores in the stratum 
comprising the structural reservoir 
were filled, not with oil but with water. 
This we know because most cores cut 
from oil reservoir strata, using oil 
rather than water to lubricate the core- 
head and float the cuttings, under lab- 
oratory analyses, show the presence of 
interstitial water in the reservoir under 
relatively uniform distribution. 

Oil and water possess violently op- 
posing capillarities. Therefore, the 
presence of both fluids in an oil trap or 
reservoir is proof one preceded the 
other into the trap. Due to the physi- 
cal character and position of the trap 
and its non-conformity to the earth’s 
curvature, water could not have en- 
tered the trap if the oil had preceded 
it. Therefore, whenever water is pres- 
ent in the pores of an oil-saturated 
rock, we rightfully conclude the water 
preceded the oil into the trap and the 
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JONES TYPE 1 


SUCKER ROD 


A New Nickel Alloy Rod Recommended for 
Medium to Heavy Loads in Mildly Corrosive Fluid 


@ FULLY NORMALIZED 
@ PRECISION THREADED 


@ SHOT PEENED 
@ JONES QUALITY THROUGHOUT 


Write for physical properties and detailed 


technical information 


THE S. M. JONES COMPANY 


Division of Buffalo-Eclipse Corporation 
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Sales Office: Kennedy Building, Tulsa, Okla. 


Export Sales Office: Buffalo International Corp 
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the job’s a snap...with a snap-joint 


Here’s the newest development in Mechanical Pipe 
Couplings—the Victaulic Snap-Joint boltless toggle 
pipe coupling. 

The Snap-Joint extends the Victaulic Method into 
usages where speed and frequent dis-assembly and 











re-assembly are controlling factors. Snap-Joints 
assemble over the pipe ends in a matter of seconds 
with a speedy hand-lock . . .no wrenches required. 


Snap-Jomts, made to supplement Victaulic’s famous 
lme of bolted couplings, are ideal for temporary 
lines, valve, meter and pump connections and 
similar uses... their strength and durability make 
them completely reliable for permanent installations. 
Snap-Joints fit Victaulic grooved pipe and the 
complete line of Victaulic Pipe Fittings . . . Ells, 
Tees, Reducers, Caps, etc. Every joint serves 

as a pipe union. 

New Victaulic Snap-Joints are ready for your 

next job through all Victaulic Stocking Supply 
Houses. Available in pipe sizes: 1", 114", 2”, 3” 

and 4”. They are part of the world famous complete 
Victaulic Method of Piping. 


Write today for Victaulic Snap-Joint Catalog No. 44-86. 
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Office and Plant: 1100 Morris Ave., Union, N. J. * Telephone Elizabeth 4-214] 
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walls of the pores are water-wet. Thus, 
knowing the pores in the trap were 
filled with water at the time the oil 
moved in through gravitational segre- 
gation, we have no difficulty in tracing 
the oil’s path into the reservoir. 

It moved in just under the impervi- 
ous cap to the reservoir stratum and 
on top of the water. The oil began to 
collect in that part of the reservoir 
farthest from the earth’s gravitational 
center, causing the irregular oil-water 
interface to expand horizontally in 
conformity to the trap’s configuration 
and to move vertically toward the base 
of the porous stratum. 

As more and more oil moved up 
from the feeding areas around the trap, 
the water in the pores of the trap sec- 
tion of the reservoir moved vertically 
to replace the oil from the feeding 
areas. The incoming oil must have 
taken the same path downward 
through the reservoir pores as that 
taken by the water in its exit from the 
trap. This assures an adequate form of 
vertical permeability. 

Because the stratum was orginially 
water-wet, the incoming oil could not 
displace all of the water from the trap. 
Opposing capillarities of the two fluids 
prevented the oil from clearing the 
water adhering to the pore walls. That 
water which thus remained in. the 
pores, clinging to the pore walls, be- 
came the interstitial water found in 
core analyses today and prevented the 
oil from oil-wetting the pore walls. A 
method of oil production that takes 
full cognizance and advantage of that 
interstitial water will find it a most 
helpful agent throughout the produc- 
tion act. The interstitial water could 
act as a bearing or insulator against 
which the oil could move, as it did 
when it first came into the trap, with- 
out touching the walls of the pores. 


Capiliary Angle 

Initially, the reservoir pores were 
filled with one fluid, water. To effect 
the full cycle of displacing the oil in 
the feeding areas contiguous to the 
trap with water from the trap and, at 
the same time, displace the water in 
the trap with the slowly accumulating 
oil from the feeding areas, natural bal- 
ances made full provision for all pre- 
requisites to the completion of this 
two-fluid migration. One of the most 
interesting in the list of prerequisite 
adequacies was the manner in which 
nature overcame the capillary angle of 
the water in the pores of the reservoir 
trap. 

This capillary angle of tension of the 
water in the minute pores of the reser- 
voir had to be compensated for before 
anything such as gravitational segrega- 
tion could take place. We must also 
bear in mind the fact that pressures 
could have no bearing upon this inter- 
change of position of the two fluids 
since pressures within a closed system 
are equal. Within a fluid-filled trap or 
closed system, the only deviation from 
this physical fact mitigates against 
pressure-variation having any effect 
upon the positions of the two fluids 
until we broaden our concept of the 
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The straight, smooth inside bore of 
rugged CP Drill Collars eliminates 
washouts caused by offsets. Uniform 
outside hardness for the entire length 
of the collar greatly reduces rotation 
wear. Concentric, uniform thickness 
of wall sections provides rigidity 
throughout and perfect balance to 
overcome whipping and warpage — 
assures equal stress at all connections. 


Threading is tailor-made to your 
specific requirements —all threads are 
hobbed on a thread mill for perfect 
uniformity and alignment. Available 
on special order in any length up to 
55 feet. Write for Drill Collar Man- 
ual. Chicago Pneumatic Tool Com- 
pany, Oil Tool Division, 5000 U.S. 
Route 81 South, Fort Worth, Texas. 
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OIL GOES into tank during initial test by Spearow. Well from which oil is being 


produced was drilled some 40 years ago and is located approximately 


800 ft north of nearest input pressure well. 


closed system to include the entire 
areas of both the trap and the feeding 
areas around it. That deviation is that 
the weight of the fluid column within 
the trap gives the base of the fluid 
floor a higher degree of pressure than 
the roof of the fluid column. Thus, the 
dead weight of the oil being of lower 
gravity than the water, it could have 
exerted no pressure competent to break 
down the water’s capillary angle of 
tension in the pores. 

At this point, may we remind our- 
selves that nature deals only in “bal- 
ances” and never in “surpluses.” This 
leaves us with but one answer to ex- 
plain this fluid interchange and that 
answer is: Slightly greater gravitational 
index of the water to oil caused the 
water to lift the oil out of the feeding 
areas surrounding the trap by, itself, 
backing out of the trap into the lower 
feeding areas at exactly the same rate 
of movement as was experienced by 
the oil moving into the trap and the 
water’s capillary angle of pore wall 
surface tension was broken by the dead 
weight of the downward moving water 
itself. 

Today, with two fluids in the reser- 
voir pores, we have a much different 
physical situation to face than we 
would have if the pores contained only 
oil. We must not forget these two 
fluids, water and oil, are violent foes 
from a capillary standpoint. Neither is 
soluable in the other and will not even 
emulsify except under violent turbu- 
lence. They exist in the reservoir pores, 
to the practical pursuit of our thesis, 
as two definitely, separate fluids. 

The water clings to the pore walls 
prohibiting the oil from touching the 
rock and the oil resides, with its ad- 
sorbed gases, inside this continuous 
ring of water. The oil can not affix 
itself to the surrounding sheath of 
water to form a capillary tension or 
angle which, if it did, when broken by 
some artificially applied force, would 
leave a percentage of itself affixed to 
the water-lined pore walls. 
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The oil’s antagonistic capillarity to 
water causes the upper surface of the 
oil, in every water-lined reservoir pore, 
to assume a convex surface, not a con- 
cave surface as it would have to be if 
it presented a capillary angle of ten- 
sion to the oil producer. 

Oil, like every fluid, does have ca- 
pillary and, when it is the only fluid in 
a reservoir or other capillary vessel, it 
does manifest an angle of capillarity, 
high in viscous oils and relatively low 
in oils of low viscosity index. Thus, 
the pressure or force, expressed in 
pounds per square inch gage, required 
to move the oil vertically out of an oil, 
water-wet reservoir, is not, at any pres- 
sure point, the measure of overcoming 
surface tension of the oil with the 
water-wet pore walls of the pores but 
is the measure of normal pore-wall 
friction and resistance to movement. 

Nature created and put the oil in the 
reservoir. If our analysis of how nature 
performed the act of trapping the oil 
is correct, our next step, consistent 
with our thesis, is to tailor a method 
that will move the oil exactly as nature 
moved it, vertically, down through the 
reservoir to the base of the oil accumu- 
lation and then, by flowing or pump- 
ing, to the surface for use. Upon the 
basis of the assumption that our an- 
alysis of nature’s chronology in form- 
ing a trapped accumulation of oil is 
correct, we offer the following answer 
to our problem: 


New Technique in Oil Production 


Holding all of the foregoing facts 
indelibly in mind, we turn our atten- 
tion, first, to the selection of the pres- 
sure medium. 

The pressure medium should be the 
most economical form of compres- 
sible gas. In some localities, it will be 
natural gas, in others it will be air. We 
shall use the term “gas” to mean either 
natural gas or air. 

Our first reason for selecting a gas 
as the pressure medium is that it is 
compressible. The oil reservoir over- 


burden will tolerate much higher pres- 
sures from gas compression than from 
the injection of a non-compressible 
fluid. If there should be a pressure 
danger point in attaining the necessary 
degree of pressure to assure a desired 
daily volume of production, that 
danger point will be approached grad- 
ually under the use of gas. 

Stripped of all damaging conden- 
sates, the gas will enter the oil reser- 
voir at nominal pressure ranges, and 
required volumes, without plugging 
the sand or reservoir pores. 

Its specific gravity to oil is multiple 
and not fractional. 

Properly injected to the reservoir, it 
will not penetrate the oil but will rest 
above the oil fluids in the reservoir. 

Once compressed, a gas holds its 
compression and expulsion power over 
relatively long periods without replen- 
ishing while a fluid medium loses its 
force the instant pump compression 
ceases. 

As the pressure in the reservoir rises, 
the gas will penetrate to all permeable 
areas in the reservoir above the gas-oil 
interface and will energize the move- 
ment of oil to the operator from un- 
drilled and undefined areas in the reser- 
voir’s irregular outline. 


Where to Inject Gas to Reservoir 


To inject the gas with the minimum 
of horsepower requirement, it should 
be injected in the highest possible point 
in the reservoir above the gas-oil inter- 
face. It is at this point in the reservoir 
that nature finished her act of oil accu- 
mulation and it is at this same point 
we must begin our act of production 
by vertical drive that we have learned 
from nature. 


Degree of Pressure Required 


This element in the method’s instru- 
mentation is very flexible and will de- 
pend, in each reservoir installation, 
upon such factors as the amount of 
gas still held in adsorption by the oil, 
the oil’s viscosity index and gravity 
and the reservoir permeability. The 
depth of the oil body below earth sur- 
face may also be a determining factor 
since that factor will determine 
whether production is to be by flowing 
or by pumping. 

The wells may be either single-pur- 
pose completions or completed for 
dual-purpose operation. A dual-pur- 
pose well will be one through which 
compressed gas is injected to the reser- 
voir and also produces oil from the 
reservoir. A single-purpose well, of 
course, will be a well that is used as 
either a pressure-injection well or as 
an oil-producing well. 

Whether the well be a single or dual 
purpose completion, the gas should be 
injected at a point or points above the 
gas-oil-interface. The oil must be pro- 
duced, always, from a point or points 
below the gas-oil interface. This fact 
can not be over-emphasized. 

By producing the oil from below the 
gas-oil interface, the pressure medium, 
gas, is held locked into the top of the 
reservoir and cannot mix or mingle 
with the produced oil. It is this feature 
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res- of this method which will guarantee the requirements of this method, are the basis of my company’s experience 
rom the operator freedom from all past ob- not shot in the customary fashion but over a two-year period in the Osawa 
‘ible jections to either gas or air drives. the exposed section of the reservoir is tomie field where we use nothing but 
sure As production progresses, gas-oil fractured with oil under high pressure. electrical energy for everything from 
sary ratios in the produced oil will diminish This fracturing opens oil drainage the operation of the air compressors to 
ired and the gravity of the oil will gradually channels into the well without distort- the heating of the company’s office and 
that increase until the top operational pres- ing the walls of the well and reduces apartment. Charging our entire cost fo! 
rad- sure has been attained. During the act well-wall resistance to fluid flow. electricity to the operation of the mo 
of bringing the reservoir’s pressure to This form of fracturing, as em- tor-driven air compressors, we find that 
len- the top operational degree, every non- _ ployed by this production method, isa _ Picking up air at atmosphere and boost 
Ser- liquefiable bubble of adsorbed methane permanent oil production benefit only ing it to 500 psig, our cost is slightly 
and will be reduced in size and energized. because the reservoir has first been less than 5 cents 1000 cu ft of air, so 
sing This reduction in size of the gases in _ energized with effective pressure, as al- | Compressed. 
the oil, which will not liquefy under ready explained, above and throughout In further support of this recom 
iple top operational pressure, gives the hy- the oil body. No form of shooting or mendation, I offer the following illus 
drocarbon liquids freer movement fracturing can be permanently effec- ration: ; 
r, it through the reservoir rock and thus in- _tjye in sustaining commercial oil pro- In an oil production operation where 
rest creases the effectiveness of the per- duction in a pressure-depleted oil field this new method of vertical drive is 
A meability factor. If the ultimate opera- unless the fracturing is supported by | employed; where the top reservoir pres 
its tional pressure is above the critical the one agent which, alone, can move sure will be 500 psig, on the oil; where 
ver pressure-temperature point of liquefica- the oil out of the reservoir, and that _—_ electric power is used to drive the com- 
en- tion of the heavier gas components, the lone agent is pressure, vertically ap- | Pressors and air is the pressure me 
its oil’s gravity throughout the entire reser- plied. dium, picked up by the compressors at 
ion voir will be increased and its viscosity ’ atmosphere, and when the cost for elec- 
reduced proportionately. Well Spacing tric energy is what it is today, the total 
Ses, The creation of the compressed gas The factors governing the degree of power cost for displacing one barrel 
ble chamber in the reservoir above the oil required pressure will also govern the of oil in the physical act of production 
-Oil in the lower portions of the reservoir spacing of wells throughout the field. will be slightly less than one cent. 
ve- not only establishes an effective oil ex- We have stated those factors. As the pressure medium is inescap 
un- pulsion agent above and outside the ¥ ably locked in the oil reservoir through 
er- oil but establishes, as well, an equally Kind of Power Recommended out the entire production life of the 
effective expulsion agent within and This new method of vertical drive field, the oil operator will come to the 
‘ throughout the entire oil body by put- reduces the power cost of the produc- end of the oil production period with 
oir ting the adsorbed gases in the oil under tion act to such a minimum that no maximum pressures still in the reser 
um uniform compression tension. one-purpose form of power can com- voir. If the oil field is of major extent, 
uld i pete with the flexibility and multiple- it may be feasible to install turbine- 
int Well Shooting purpose utility of electrical energy. driven electric generators and delive: 
er- Wells, completed in compliance with I make the foregoing statement upon electric energy back to the power com 
oir 
u- 
= | YOU'RE WEARING THE PRODUCT 
on ‘ 
7 THAT DOES MOST TO ee 
BEAVER Lightweight Alumin 
. | ELIMINATE LOST CIRCULATION Miie-D Power Drv 
le- $202.50 
yn, Yes, this you can believe these strands twist and Beaver No. 102 — P D 
of aw ° ° Wide Roll Pipe Cutter 
: —it’s a proven fact. Your tangle into a soft, pliable, ae made especially for 
vil, ,-_ power drives. 
ity shoes—or rather the yet strong impermeable a 
he leather used in their con- thin mat which hugs the 7. - 
struction—makes the most” wall of the hole, = me 
ne effective additive for tightly sealing off v4 
ng the elimination of the fissures, frac- | FOR i. Pat 
° . t “ie s ~ Re \ 4 | 
i. lost circulation tures and porous | ONE-MAN | a Beaver Model 77-Drive 
or and its collateral formations... | OPERATION AND PORTABILIT Y use with new Model-D. 
% problems. successfully com- | * Works on bench, truck or pipe  ® Troublesfree, heavy-duty chuck 
ch e ‘ ° ° yl a with tons of gripping pressure! 
I- LEATHER FIBRE, batting lost circulation. ° oe openings pet js min dan ao anc 
- , ! 
- patented asa drilling fluid Tens of thousands of bags | , for moving! on — Altractive baked enamel finish 
as additive, consists of mil- | of LEATHER FIBRE have weight! = met" Model-C. : 
. i ® All gears rug in oil! 
as lions of soft but tough been used to solve.lost cir- | * Convenient Sperator switch! 
P / 
al leather strands. When culation problems by ef- 
be mixed with low or high _ fectively sealing fractured Model-D with 
he is ‘ drive shaft 
“ pH muds, water or oil, and porous formations eared tools. 
= | uts an 
ts Ask your mud service company or write — 
ct us for sample and additional data. 
For Better Pipe Tools... Buy 
1e 
: LORUM FIBRE ence 
1e CO., INC., 25 West 43rd St., New York, N. Y. 264-300 Dana Ave 
le , 
re EXPORT: Val R. Wittich, 30 Rockefeller Plaza, New York 20, N.Y. | 
4 THE PETROLEUM ENGINEER, January, 1954 To obtain more information on products advertised see page E-65 B-49 











pany from which he obtained his elec- 
tric power through the oil-production 
period. 


Conclusion 


This new method of vertical drive 
for the production of oil differs from 
all horizontal drive production meth- 
ods by 90 degrees of arc. Based upon 
my company’s production results at its 
initial installation in the field near 
Osawatomie, Kansas, we believe the 
production department of the oil indus- 
try should experience many advan- 
tages, by its use, over any method here- 
tofore or currently employed. To men- 
tion a few: 

1. The pressure medium will re- 
main in the reservoir and will not mix 


with or be produced along with the oil. 

2. The locking-in of the pressure 
medium will eliminate by-passing, one 
of the most vicious interferences of 
current production methods and one 
of the most costly from an operational 
viewpoint. 

3. Oil emulsions will be entirely 
eliminated or reduced to a non-inter- 
fering degree. 

4. The produced oil will be pipe line 
quality. 

5. It will make it feasible, eco- 
nomically, for the oil producer to em- 
ploy electrically motivated power and 
thus enjoy as well all of the automatic 
features available only through the use 
of electric energy. 

6. The producer will find the meth- 
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Here is a high molybdenum silicon alloy steel drilling bit that 
will cut its way through the hardest formations faster, at less cost 
per foot, and with fewer dressings, than the conventional carbon 
steel bit used in ordinary drilling practice. The SPANG MOLLOY 
BIT is a special alloy bit; completely heat treated, with higher 
strength in the blade section and greater pin strength. Because of 
its deep penetrating hardness, it resists abrasion and battering 
under the severest drilling conditions. Its use is recommended 
where ordinary bits are ineffective. 

Unlike most high alloy bits, SPANG MOLLOY BITS can be 
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When you encounter formations that slow you 
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od equally applicable to old and new 
oil fields. 

7. It will, properly applied, produce 
all of the oil from nature’s reservoirs 
rather than only a fractional per cent. 

8. The waste of gas, now associated 
with much of our oil production, will 
be entirely eliminated. 

9. Every new well drilled will be an 
oil producer including those employed 
for pressure injection. 

10. All old wells which can be 
properly cleaned out can be adapted 
for production by this method. 

11. Oil production may be con- 
tinued even though displacement pres- 
sure is discontinued. Our wells in the 
Osawatomie field are flowing oil today 
even though the air compressors were 
shut off on April 20 of this year and 
have not turned over since that date. 

12. Expensive wildcatting for deep 
reservoirs of oil should be unnecessary 
for the next century or more without 
endangering this country’s producible 
oil reserves. Application of this meth- 
od to oil fields in the oil-producing 
states of this country, new, stripper 
and abandoned properties, should bring 
our producible oil reserves to hundreds 
of billions of barrels in place of the 
30 to 35 billion barrels now believed 
producible by current methods. The 
expensive act of extracting oil from 
shale by retort would be postponed in- 
definitely. 

I am happy to state that although 
this new production method has had 
only limited publicity, it is already be- 
ing applied by production operators in 
other Kansas properties and in the 
states of Illinois, Pennsylvania, and 
New York. 
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Oil and Gas Report 
Issued on Montana 

Dr. J. R. Van Pelt, director of 
the Montana Bureau of Mines 
and Geology, announces the re- 
lease of a new report on oil and 
gas by the Bureau. It is Memoir 
35 entitled “Oil and Gas in 
Montana,”” and was written by 
Dr. Eugene S. Perry, formerly 
head of the department of geol- 
ogy of the Montana School of 
Mines and chief geologist of the 
Bureau. 

In the past five years there 
have been some remarkable de- 
velopments in the oil and gas 
industry of Montana _ resulting 
from explorations in the state as 
a whole, but notably in the east- 
ern Montana section of the Wil- 
liston Basin. Each new well brings 
in new data which, when _ re- 
leased, may change ideas in 
stratigraphy, but it is not to be 
expected that this generalized re- 











port can cover all these details. 
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ELIMINATE ‘ 
ON DRILL STEM TESTS 


JOHNSTON 
HYDRAULIC TESTER 
Lets You "CRACK THAT VALVE” on Bottom 


@ Just as above ground you “crack the valve” to 
ease pressure release, the Johnston Hydraulic Tester 
eases the pressure change during drill stem tests. 
Opening in stages during two to four minutes elimi- 
// hates shock to formation, pipe and instruments. 
“  @ Less water cushion is required; damage to hole 
wall is lessened. More positive 
interpretation of test zone 
productivity is possible. The 
drill pipe weight opens the 
Tester; removing the weight 
closes it. 


@ “Crack that Valve” and 
not the formation by using 


ater 











the Johnston Hydraulic Tester. 







JOHNSTON TESTERS INC. 


HOUSTON e« LOS ANGELES 


Export Division: 3035 Andrita St., Los Angeles 65, California 
SERVICE BRANCHES IN ALL ACTIVE AREAS 
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Saturation Determination of Rotary Cores’ 


Sum of oil and. gas residuals in flushed cores show 


the linear relation to in place reservoir values 


H. T. KENNEDY, O. E. VAN METER and R. G. JONES 


Abstract 


This investigation was made for two 
purposes: First, to study the mechan- 
ism of mud flushing and pressure de- 
pletion on several types of rotary cores; 
and second, to determine the extent to 
which the final fluid saturations meas- 
ured on cores in the laboratory may be 
taken as an indication of their contents 
in place in the reservoir. 

The investigation includes a study 
of the effect of several muds, including 
both water and oil-base, on the flush- 
ing of oil from nine different sandstone 
and limestone cores, varying in per- 
meability from 2.3 md to 3040 md. It 
is shown that substantial fluid dis- 
placement occurs with all muds, in- 
cluding oil base mud with zero API 
filtrate. Further loss of original fluid 
results when the core pressure is re- 
duced to atmospheric. 

It was found that the oil saturation 
as determined in the laboratory did not 
correlate with the in-place saturations, 
except at saturations below 15 per cent 
and above 75 per cent. However, the 
sum of the oil and gas saturations, as 
measured by laboratory tests, shows a 
linear relation to the in-place oil satu- 
ration, and this relationship may be 
useful in interpreting the results of 
core analysis. 


introduction 


Corinc of formations drilled by the 
rotary method is being practiced to an 
increasing extent in recent years, be- 
cause of our more complete under- 
standing of reservoir behavior, and the 
growing need for specific data, deter- 
minable on cores in the laboratory. Of 
the various properties of the core in 
place in the reservoir perhaps none is 
more important from the standpoint of 
performance, or more difficult to de- 
termine accurately than the content of 
oil, water and gas. The latter fluid is 
generally assumed absent in the oil 
zones of virgin reservoirs, although 
this may not be the case in fields where 
pressure drops have occurred before 
discovery due to the depletion of fields 
nearby. 

Although oil and water saturations 





+Paper presented at Sixth Oil Recovery Con- 
ference, Texas A. & M. College, Bryan, Texas. 
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are customarily determined and re- 
ported on cores, it is generally realized 
that the values obtained do not neces- 
sarily represent the contents of the 
cores in place. It is frequently assumed 
that the oil content approximates the 
minimum residual obtainable by flood- 
ing the core, and Carran! states that 
oil pays and watered-out sands cannot 
be distinguished by core analysis. The 
same author gives a table, applicable 
to high pressure sands, of saturations 
found by core analysis which will in- 


dicate water-free oil production. Thus, 


for an oil gravity in the range of 40-48 
deg API, dry oil production is indi- 


cated for a core oil saturation of 5-10 


per cent or higher, while for 25 deg 
API oil, a saturation of 20 per cent or 
higher would be required. For shallow 


or partly depleted reservoirs, Carran 


states, the minimum oil saturation in- 
dicative of dry oil would be lower than 
the values given. He lists eight factors 
which affect the core analysis for a 
given original oil in place. They are: 
(1) mud pressure and filtrate, (2) reser- 
voir oil viscosity, (3) coring time, (4) 


vertical and horizontal permeability, 
(5S) rate of pulling core up the hole, 
(6) core diameter and type, (7) method 
of obtaining core, and (8) solution gas- 
oil ratio. 

Other authors? have stated that prac- 
tically no mud flushing occurs in sec- 
ondary recovery projects considered in 
northeastern Oklahoma and eastern 
Kansas, when using water-base mud, 
or even water, as a drilling fluid. They 
consider that rotary cores yield reliable 
oil and water saturation data when 
flushing is not a problem. They also 
consider® that water saturations ob- 
tained on cores cut with water base 
mud in the Mid-Continent area are 
very nearly representative of the water 
saturation of the sand. Carran' also 
considers water saturations, obtained 
from limestone cores in certain areas, 
are reliable indications of the in-place 
values. 

Dickey,* noting an extraordinary 
disagreement among engineers as to 
the significance of saturations deter- 
mined on cores, states that in no case 
should core analysis be used to esti- 
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mate fluid saturations without addi- 
tional data. 

The present work was undertaken in 
an effort to study the changes in fluid 
saturations in cores as they are flushed 
with mud filtrate and subsequently 
pressure-depleted, in a manner simu- 
lating the cutting a core and raising it 
to the surface. As a second aim, an 
investigation was made to determine 
the extent to which the initial fluid 
contents of five cores of widely differ- 
ent permeability from the Kelly-Snyder 
field, resaturated to reservoir condi- 
tions, could be correlated with the 
residual saturations determined by core 
analysis. The Kelly-Snyder field was 
chosen for this study because of its im- 
portance to the oil industry at the time 
the work was started, and because of 
the extensive variation in the proper- 
ties of the cores available. 


Resaturation of cleaned and dried : 


cores was employed as a means of ob- 
taining initial fluid saturations, in view 
of the lack of any method by which in- 
place saturations may be determined 
with certainty throughout the range de- 
sired. Although coring with oil-base 
mud is considered reliable at low water 
saturations, there is no published in- 
formation to indicate at what satura- 
tion water will be expelled from the 
core by the oil filtrate. 


Materials and Equipment 


The materials used in the experi- 
mental work discussed in this paper 
consist mainly of cores, liquids origin- 
ally contained in the cores, and drilling 
fluids. The cores used were obtained 
from actual producing formations. One 
core was obtained from a Woodbine 
sand formation, in the Hawkins field, 
one from each of the First Wall Creek 
and Second Wall Creek sands in the 
Salt Creek field in Wyoming, and five 
from the canyon reef in the Kelly- 
Snyder field. The cores were prepared 
to the desired dimensions by turning 
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S 
X Aminco Fitting Top 


Screw 


down on a conventional metal lathe. 
They were cut to a’diameter of approxi- 
mately two and one-half inches and 
varied from 3.7 to 4.9 in. in length. A 
Y%-in. hole parallel to the length of the 
core was drilled completely through the 
center. Basic data on the cores used 
are shown in Table 1. 

Gas and oil were recombined in the 
laboratory to two different saturation 
pressures for use in the experiments 
performed. Crude oil obtained from 
the East Texas field was recombined 
with a synthetic gas of the same over- 
all composition to a saturation pres- 
sure of 1500 psi. This mixture of reser- 
voir fluid had an average formation 
volume factor of 1.06 bbl per barrel 
and a solution gas-oil ratio of 300 cu 
ft per barrel when flashed from a 
pressure of 1500 psi to atmospheric. 
Crude oil obtained from the Kelly- 
Snyder field was recombined with a 
gas mixed in the laboratory, to dupli- 
cate separator gas, to a saturation pres- 
sure of 1700 psi. This mixture of reser- 
voir fluid had an average formation 
volume factor of 1.4 bbl per barrel and 
a solution gas-oil ratio of 784 cu ft per 
barrel when flashed from a pressure of 
3100 psi to atmospheric. Actual salt 
water from the East Texas and Kelly- 
Snyder fields was obtained for use in 
this work. The oil and water from the 
East Texas field were used in the tests 
on the Woodbine and Second Wall 
Creek cores. The oil and water from 
the Kelly-Snyder field were used in the 
tests on the Canyon reef cores. 

Three types of mud were mixed and 
used to flush the cores in the experi- 
ments performed. The types used were 
clay-bentonite, lime-starch, and oil- 
base. The average properties of each 
type of mud are shown in Table 2. 

Equipment used to perform these 
experiments consisted of four high 
pressure cells originally tested to 
15,000 psi. One of the high pressure 
cells was modified for a test cell, as 


Time in Seconds 


shown in Fig. 1, to hold the core in 
place so that fluids could flow radially 
from the outside of the core to the one- 
quarter inch hole drilled through the 
core. The other three high pressure 
cells were used as reservoirs for oil, 
mud, and water. Numerous valves, 
fittings, and 4-in. stainless steel tub- 
ing connections were used to connect 
the cells. A hydraulic jack was used as 
a pump to displace the fluids from a 
reservoir into the test cell. A modified 
U. S. Bureau of Mines extractor using 
toluene solvent was used to determine 
the residual fluid saturations of the 
Second Wall Creek and Woodbine 
cores. A vacuum distillation system 
was used to determine the residual 
fluid saturations of the Canyon reef 
cores. 


Experimental Procedure 


To begin a test, a core was first 
placed in the test cell to be saturated 
with original reservoir fluids. The core 
was then evacuated by connecting the 
system to a vacuum pump and brine 
was allowed to fill the core and test cell 
with the system still under vacuum. 
When the saturation was completed, 








TABLE 1. Basic data on cores. 


Porespace Porosity Permeability 





Core ce percent millidarcies 
First Wall Creek. . . 19.2 5.5 2.3 
Second Wall Creek 63.2 20.0 111 
Woodbine....... : 97.0 26.3 3040 
Canyon Reef No. 1 45.6 14.8 128 
No. 2 67.0 21.7 103 
No. 3 34.5 9.5 6 
No. 4 41.0 11.6 7 
No. 5 


18.7 5.2 10 








TABLE 2. Summary of mud average 





properties. 

Water loss 

Weight ce/30 min. 

Mud type Ib/gal_ Viscosity at 100 ps 
Clay-bentonite. 10.0 65 cp. 6.0 
Clay-bentonite 9.6 67 sec. 6.8 

(Marsh) 

Lime-starch 10.0 68 cp. 4.3 
RR 5 Ua ain a 10.0 133 cp. 0.0 
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FIG. 4. CORE filtrate vs. API filtrate 


FIG. 3. MUD flushing data, canyon reef cores. 
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the brine around the core in the test 
cell was displaced by air. The brine 
saturation in the core was then reduced 
by flowing air radially through the 
core until the desired saturation, as de- 
termined by weighing the core, was 
obtained. The cell with the core in 
place was again connected to a 
vacuum system for approximately five 
minutes. Oil was then pumped into the 
test cell and core until the desired pres- 
sure well above the bubble point of 
the mixture was obtained. The core 
was then considered to be saturated 
with a known volume of water and oil 
similar to a core in an oil reservoir be- 
fore it is cut by the core bit. 

The next procedure consisted of 
flushing the core with mud to simulate 
the flushing action a core undergoes 
as it is being cut in a well. The excess 
oil around the core in the test cell was 
displaced from the annulus by mud. 
Mud was then allowed to flow radially 
through the core at a pressure differ- 
ential of 425 psi while maintaining the 
pressure around the core at the original 
pressure. The filtrate flushed through 
the core in this procedure was collected 
in a graduate and the volume recorded 
every 250 seconds for one hour. Typi- 
cal flushing curves are shown in Figs. 
2 and 3. 

The next step simulates the removal 
of a core from the well and the sub- 
sequent reduction in pressure as it is 
brought to the surface. The pressure 
was reduced on the test cell in a step- 
wise manner to atmospheric. When the 
pressure had been reduced to atmos- 
pheric, the core was considered to be 
in a similar condition to one in a core 
barrel at the surface. The core was 
then removed from the test cell and the 
residual fluid saturations obtained. 
They were then placed in a Soxhlet ex- 
tractor and additional cleaning per- 
formed using carbon tetrachloride un- 
til the original weight was obtained. 
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Time in Seconds 


The cores were then ready for re-use 
at different oil and water saturations. 


Discussion of Results 


Data obtained in connection with 
this investigation are shown in Table 
3. Data on this table are plotted in the 
figures which are discussed in this 
section. 

When a core is cut by a rotary cor- 
ing bit, mud at substantially higher 
pressure than exists in the formation 
being cored is circulated around the 
bit and core. Mud cake collects on the 
core, and filtrate passes through the 
freshly cut surfaces and down through 
the core to the reservoir rock, replac- 
ing some of the original core fluids 
with filtrate from the mud. When suffi- 
cient core has been cut, it is lifted 
through the column of mud up the 
well, the pressure declining to atmos- 
pheric at the surface. 

In attempting to simulate the coring 
operation, mud was brought in contact 
with a previously saturated core at 
reservoir temperature and pressure and 
with a differential of 425 psi across the 
core, and the differential maintained 
for one hour. The oil and mud proper- 
ties, temperature, pressure differential 
and time were fairly representative of 
reservoir conditions. In two respects, 
however, it was not practical to dupli- 
cate these conditions. One was in re- 
gard to the wiping action of the core 
bit, which would have the effect of re- 
moving part of the mud sheath around 
the core and thus tend to increase the 
filtrate through the in-place core as 
compared to the tests described. The 
other difference resulted from the 
radial geometry employed in the tests, 
as contrasted to the actual coring op- 
eration in which there is necessarily a 
component of flow parallel to the axis 
of the core. The effect of this departure 
from actual coring conditions would 
probably be to increase the through- 


Stondard API mud filtrate 


put of mud filtrate, although in actual 
coring this factor is highly variable in 
different parts of the core and at vari- 
ous distances above and below shale 
breaks and similar obstructions in the 
pay. If a close adjustment of the 
through-put of filtrate were necessary 
to duplicate actual coring conditions, 
the application of the data obtained 
would be open to serious question. 

It is seen, however, that in all cases 
the oil displacement has been com- 
pleted before the one hour allowed for 
the flushing process has ended, and 
further flushing would accordingly 
bring no changes in core contents. And 
as already cited, the work of Gates, 
Morris, and Caraway® has been shown 
that even with zero-filtrate oil base 
muds, actual cores are completely 
flushed. With other muds, the flushing 
is greater, so that in both the tests pre- 
sented here and in actual coring opera- 
tions, it is cléar that we are on the por- 
tion of the flushing curves (Figs. 2 
and 3) where the degree of flushing is 
not critical, and where the saturations 
measured in the laboratory tests should 
accurately represent those in actual 
cores. 

The cumulative volume of oil and 
water was measured for each mud- 
flushing test, and the regularities men- 
tioned observed to apply to each. Plots 
of the data are too voluminous to be 
included in their entirety, and only 
maximum and minimum data are 
shown. Fig. 2 shows the maximum and 
minimum curves obtained on sand- 
stone cores, while on Fig. 3 are indi- 
cated similar data on the limestone 
cores. As has been noted by other in- 
vestigators in simple filtration tests, 
the cumulative fluid flow increases ap- 
proximately as the square root of the 
time. It is important to note that the 
oil volume reaches its maximum in all 
cases by the time one pore volume of 
water is passed through the core, and 
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low permeability cores. 


in most cases by the time one-half 
that amount is produced. 

Fig. 4 shows the relation between 
the total fluid core in cc, through the 
three sandstone cores under test con- 
ditions, and the API filtrate of: the 
muds employed. An approximately 
linear relationship is noted for each 
core. It should also be noted that the 
through-put, although higher for the 
more permeable cores, is not propor- 
tional to the permeability. This is em- 
phasized by the fact that the through- 
puts for the three cores are in the ratio 
8:6:1, while the respective permeabili- 
ties are in the ratio 1200:29:1. This 
divergence indicates that the greater 
part of the resistance to flow is found 
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in the mud cake, rather than in the 
core itself, which minimizes the effect 
of permeability on the volume of fil- 
trate flushed through the core. 

Fig. 5 shows the oil saturations in 
Canyon reef cores 3, 4, and 5, after 
flushing with mud for one hour under 
reservoir conditions, with 425 psi dif- 
ferential maintained across the core, as 
a function of the initial saturation of 
the cores. Fig. 6 shows similar data 
for the higher permeability cores. Fig. 
5 shows that data on Canyon reef 
cores 3, 4, and 5, with respective per- 
meabilities of 6, 7, and 10 md can be 
represented within experimental error 
on the same plot. Fig. 6 shows the 
points for Canyon reef cores 1 and 2, 
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with permeabilities of 128 and 103 
respectively, and data for the second 
Wall Creek sand and Woodbine sand 
cores, which are plotted on the two 
lowest curves. The latter curves are 
roughly parallel to those for Canyon 
reef cores. The saturation data as 
measured directly for the Woodbine 
core and the two highest saturations 
for the second Wall Creek sand core 
showed an erratic variation, indicating 
a loss of oil after expulsion and before 
measurement and the data plotted for 
these points were based on measure- 
ments of gas evolved during pressure 
release after mudflush. To determine 
the oil remaining after mudflush for 
these points, the volume of the gas 
evolved was divided by the gas dis- 
solved per cc of oil. 


It is clear from the above results that 
substantial displacement of oil may be 
expected during coring operations, 
even on reservoir rocks of very low 
permeability, and with all types of 
water-base mud. As even the tightest 
cores were flushed to a constant final 
saturation in considerably less time 
than the hour allowed, there is little 


hope that all displacement could be. 


avoided on cores which represent the 
least permeable portions of the reser- 
voir that could be commercially ex- 
ploited. The loss of oil from the mud- 
flushing process alone would appear 
to make unreliable the assumption that 
the core saturations as measured in the 
laboratory would approximate the 
values in the reservoir before coring. 
This statement does not apply at oil 
saturations before flushing of less than 
15 per cent, which might be repre- 
sentative of transition zones between 
oil pays and water sands. 


Figs. 5 and 6, indicate that the con- 
ception of a constant residual oil satu- 
ration after flushing dependent only on 
the characteristics of the fluids and 
rock, does not apply to flushing by 
mud filtrates as described here. The 
data show that the oil saturation be- 
fore flushing is an important factor in 
determining the residual content. A 
probable explanation lies in the fact 
that oil, being the non-wetting phase, 
occupies the larger pores of the rock, 
and increasing the oil saturation forces 
oil into progressively smaller pores, 
which, at lower saturations, would be 
occupied by water. Flushing by filtrate 
would not be expected to remove as 
much of the oil from the smaller pores 
as from the larger ones, leaving the 
higher residual saturations observed. 
The observed results would not pre- 
clude the possibility of a residual oil 
saturation independent of initial con- 
tent, being left after water-flooding op- 
erations, where time for readjustment 
of the oil and water distribution may 
be available. 


After a part of the oil content of a 
core is displaced by water during the 
mud-flushing process, there is a sub- 
stantial displacement of both liquids 
by gas as it is evolved from solution on 
reduction in pressure. The relationship 
between the initial core contents and 
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* Illustrated above is a 
typical application of the 
Cementrol Shoe as used to 
protect exposed producing 
formation from cement 
contamination. Cement is 
shown in red. 





prevents cement contamination 


of producing zones 


@ The Larkin Cementrol Float Shoe, by means 
of its hydraulically expanded neoprene 
packing element, provides the surest, most 
positive method of protecting prospective 
producing zones from cement contamination. 

Thousands upon thousands of wells rang- 
ing in depth from the ‘‘grass roots’’ to over 
13,000 feet are better producers because of 
Cementrol protection during the primary 
cementing operation. 

You'll find all the operating details about 
Cementrol in your Composite Catalog,: or 
write for your copy of the Larkin General 
Catalog. 


LARKIN PACKER CO., INC. 
ST. LOUIS, MISSOURI 
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FIG. 8. CORRELATION of initial with final saturations for high permeability cores. 


that found at atmospheric pressure is 
complicated, and in general depends 
on characteristics of the rock other 
than permeability. For the Woodbine 
and Wall Creek formations, a fair cor- 
relation may be obtained between the 
initial oil saturation and the residual 
gas saturation but a different relation- 
ship exists for each and no similar re- 
lationship appears to exist for the Can- 
yon reef cores. The initial and final oil 
saturations do not yield a generally 
useful correlation, notwithstanding a 
substantial trend in the same direction 
because of the wide variation of final 
content for the same initial content 
over most of the range of interest. 

If oil is present in rock at high satu- 
rations, it must occupy many of the 
tighter pores as well as the larger ones. 
In explaining the performance of the 
mud-fiushing tests, it was necessary to 
assume that oil in these pores resists 
displacement by water. It would be ex- 
pected to resist displacement by gas 
to an even greater extent. On the other 
hand, the water which has displaced 
oil from the larger pores in the mud- 
flushing process should be easily dis- 
placed by gas as it is evolved. The sum 
of the oil and gas saturations in the 
depleted core might thus be expected 
to correlate with the initial oil content, 


and such is found to be the case. Fig. 7; 


shows the sum of the oil and gas satu- 
rations plotted against the initial oi, 


saturation for the less permeable 
cores, Canyon reef 3, 4, and 5. Fig. 8 
shows a similar plot for the more per- 
meable Canyon reef cores 1 and 2, and 
the Wall Creek and Woodbine sand 
cores. It is thus seen that all data fit 
with fair accuracy on the two curves 
which may serve as a useful tool in 
estimating in-place saturations from 
saturations determined on cores. As 
the sum of the residual oil and gas 
saturations is equal to 100 minus the 
water saturation, it is only necessary in 
using the chart to determine the latter 
quantity. 

Cores taken from pressure-depleted 
reservoirs in connection with second- 
ary recovery projects will contain, be- 
fore the core is cut, gas as well as oil 
and water. Under the pressure of the 
mud filtrate, it seems probable that the 
gas will be compressed to a negligible 
volume and part of it flushed or dis- 
solved from the core, along with a 
fraction of the oil originally present. 
There would be no evolution of gas 
comparable to that involved in coring 
ja virgin field, and Figs. 7 and 8 would 
ave no application. If gas is entirely 
bsent from the core, however, the oil 
aturations after mudflushing shown in 
Fig. 6 would correspond to the oil 
saturations determined by extraction 
n the laboratory, and the in-place oil 
aturation of the core could be deter- 
nined with about the same accuracy 











as by using Figs. 7 and 8. Again, if x 
can be established that gas is entirely 
absent in a core taken from a reser- 
voir whose pressure is so low that no 
appreciable dissolved gas exists in the 
core liquids, the connate water can be 
estimated from Fig. 6. This is evident 
when it is remembered that there is no 
gas as such present in the cores either 
before or after the mud-flush, and that 
in each case, the oil saturation plotted 
is 100 minus the water saturation. 

In view of the general use of oil- 
base muds to determine connate water 
in oil reservoirs, it is of interest to note 
the results obtained with this type of 
mud in the simulated coring process. 
From Fig. 4 it is evident that flushing 
is not avoided, although the filtrate in 
this case is much smaller and is oil 
rather than water. No water was ob- 
served in the liquid expelled from the 
cores in any test although small 
amounts were displaced by gas expan- 
sion. Contents of a typical core under 
initial conditions, contents after mud- 
flush and as it would appear on labora- 
tory analysis is shown in Fig. 9. 


Conclusions 


To the extent that the flow of fluids 
in a core while being cut and subse- 
quently lifted to the surface is dupli- 
cated in the experiments described, the 
following conclusions are supported 
by the data presented. Unless other- 
wise stated, the conclusions apply to 
water-base muds only. 

1. During the coring operation, a 
volume of mud filtrate is flushed 
through the core which is proportional 
to the API filtrate of the mud. 

2. Oil is displaced from the core and 
reaches a substantially constant resid- 
ual value before one pore volume of 
total fluid is displaced from the core. 
In most cases, the oil flushing is com- 
plete when one-half pore volume of 
total fluid has been flushed. 

3. For any core, there is a definite 
relation between the initial oil satura- 
tion and the oil saturation after mud- 
flushing. For the Canyon reef cores, 
to which most of the data apply, the 
data for the less permeable cores fall 
on one curve, and the data for the 
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FIG. 9. TYPICAL changes in saturations of cores flushed with water base and oil base muds. 
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EASTMAN is known the world over for the finest in oil field 


tools and instruments. 


You can purchase Eastman equipment for world wide use 
through our exclusive export representative — the EASTMAN 
INTERNATIONAL COMPANY. 


Our engineering personnel is available to supervise your 
directional drilling program and to train your operators in 
directional drilling and oil well surveying anywhere in the world. A 
Eastman, as a service to its customers abroad, will handle orders 
for most oil field equipment listed in the composite catalog, 
combining many transactions under one shipment, license, and 


letter of credit. 
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EASTMAN INTERNATIC 
P. O. Box 1500 
Cable Address: EASTCO 





EASTMAN OIL WELL SURVEY COMPANY 
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Levingston is not only located con- 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 
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TABLE 3. 





Type mud and 
API filtrate 








Initial saturation by mud flushing 


saa " ? . a 
Fluid recovered Saturation after 
mud flushing Residual saturation 





Core Oil Water Oil Water Oil Water Gas Oil Water 
Woodbine C-B 10.7 52.3 47.7 19.7 130.5 27.6 24.5 29.3 46.2 
Woodbine L-S 3.9 50.3 49.7 21.2 31.9 25.4 24.3 26.0 49 7 
Woodbine. . .. C-B 6.0 55.9 44.1 31.7 60.0 31.1 26.1 21.5 5274 
Woodbine L-S 6.3 58.1 41.9 32.9 45.1 34.5 28.2 25.1 46.7 
Woodbine... . LS 5.0 62.2 37.8 35.3 59.9 38.3 30.2 24.4 45.4 
Woodbine... . Oil 0 43.0 57.0 15.2 0 27.1 57.0 19.0 26.3 53.9 
Woodbine. . . Oil 0 57.1 42.9 15.0 0 42.1 42.9 32.2 32.1 35.7 
Second Wall Creek. . C-B 10.4 49.7 50.3 13.9 76.2 30.2 69.8 25.8 29.1 45.1 
Second Wall Creek. . C-B 11.0 51.6 48.4 14.1 93. § 33.5 66.5 25.4 19.5 55.1 
Second Wall Creek. . L-S 11.8 45.2 54.8 12.9 104.5 26.1 73.9 27.8 18.1 54.1 
Second Wall Creek. . . L-S 4.9 41.4 58.6 12.1 33.0 25.2 74.8 23.2 29.4 47.4 
Second Wali Creek . C-B 5.4 53.8 462 21.9 74.0 31.4 68.6 283 227 499 
Second Wall Creek . L-S 4.7 52.2 47.8 18.7 33.0 38.0 62.0 28.0 22.5 49.5 
Second Wall Creek Oil 9 50.9 49.1 18.0 0 32.9 49.1 25.6 26.7 47.7 
Canyon Reef No. 1 C-B 6.6 37.1 62.9 11.8 52.0 32.9 67.1 15.0 20.8 64.2 
Canyon Reef No. 1.. C-B 6.7 52.3 47.7 16.6 41.4 36.6 63.4 17.4 31.9 50.7 
Canyon Reef No. 1... C-B 6.9 55.5 44.5 14.0 44.0 46.1 53.9 18.0 29.3 52.7 
Canyon Reef No. 1.. C-B 7.6 61.4 38.6 15.9 44.7 47.5 52.5 26.4 25.3 48.3 
Canyon Reef No. 2.. C-B 7.3 0.0 100.0 0.0 53.2 0.0 100.0 12.6 0.0 87.4 
Canyon Reef No. 2... C-B 7.0 13.4 86.6 6.5 62.0 13.4 86.6 22.4 11.3 66.3 
Canyon Reef No. 2.. C-B 6.5 28.4 71.6 12.5 51.5 27.6 72.4 23.0 15.4 61.6 
Canyon Reef No. 2.. C-B 6.9 44.8 55.2 16.5 49.0 38.1 61.9 34.0 17.9 48.1 
Canyon Reef No. 2 C-B 6.8 50.6 49.4 20.1 46.2 38.5 61.5 42.5 15.7 41.8 
Canyon Reef No. 2 C-B 6.7 62.8 37.3 20.7 42.3 49.8 50.2 32.2 24.5 43.3 
Canyon Reef No. 2.. C-B 6.9 64.0 36.0 22.5 46.5 48.4 51.6 34.6 24.5 40.9 
Canyon Reef No. 2..... C-B 6.9 67.6 32.4 21.5 41.5 53.4 46.6 34.8 26.7 38.5 
Canyon Reef No. 2..... C-B 6.5 72.5 27.5 19.5 40.0 61.3 38.7 36.7 24.8 38.5 
Canyon Reef No. 2..... C-B 6.7 100.0 0.0 20.5 24.5 76.9 23.1 36.0 40.9 23.1 
Canyon Reef No. 3. C-B oa 0.0 100.0 0.0 88.9 0.0 100.0 10.7 0.0 89.3 
Canyon Reef No. 3... C-B 6.7 21.2 78.8 6.4 53.8 21.2 78.8 36.8 11.6 51.6 
Canyon Reef No. 3 C-B 7.1 27.0 73.0 7.7 33.3 27.0 73.0 43.2 10.4 46.4 
Canyon Reef No. 3.. C-B 7.0 44.6 55.4 12.5 43.5 31.6 68.4 43.2 13.3 43.5 
Canyon Reef No. 3. C-B 7.6 47.8 52.2 12.0 52.0 36.2 63.8 47.2 12.8 40.0 
Canyon Reef No. 3. C-B 6.6 57.4 42.6 12.0 44.5 45.8 54.2 49.6 13.3 37.1 
Canyon Reef No. 3... C-B 6.8 100.0 0.0 17.5 26.5 68.7 31.3 49 3 19.4 31.3 
Canyon Reef No. 3 Water 35.1 64.9 10.5 254.7 27.8 72.2 39.4 13.9 46.7 
Canyon Reef No. 4. C-B 6.7 14.7 85.3 5.5 70.0 14.7 85.3 40.3 9.3 50.4 
Canyon Reef No. 4. C-B 7.2 22.5 77.5 10.0 60.5 15.1 84.9 47.0 8.8 44.2 
Canyon Reef No. 4 €-B 6.5 44.3 55.7 13.0 62.0 298 70.2 45.1 10.7 442 
Canyon Reef No. 4. C-B 6.7 58.3 41.7 14.5 52.5 40.0 60.0 43.7 16.3 40.0 
Canyon Reef No. 4... C-B 6.7 65.1 34.9 16.0 §2.5 43.2 56.8 43.7 16.3 40.0 
Canyon Reef No. 4... C-B 6.8 21.4 78.6 4.0 17.0 18.7 81.3 41.6 10.2 48.2 
Canyon Reef No. 4.. C-B 6.5 35.8 64.2 4.6 13.3 29.9 70.1 43.3 11.2 45.5 
Canyon Reef No. 4..... C-B 7.6 48.7 51.3 5.0 17.0 40.6 59.4 43.8 14.5 41.7 
more permeable cores on a second Acknowiedgment 


curve. Data for Wall Creek and Wood- 
bine sand cores fall on two other 
curves roughly parallel to the Canyon 
reef cores. This relationship may be 
useful in correlating initial and final 
saturations in secondary recovery pro- 
jects where no gas is dissolved in the 
oil or water. 

4. During the decline in pressure as 
a core is raised to the surface, both oil 
and water are displaced by the gas 
evolved. The sum of the oil and gas 
saturations existing at atmospheric 
pressure shows a definite correlation 
with the oil saturation before the core 
is flushed with mud filtrate. This cor- 
relation, obtained mainly on Canyon 
reef cores, should be useful in deter- 
mining the in-place saturations of these 
and similar cores from _ laboratory 
data. 

5. With an oil-base mud which 
showed zero filtrate on-the API test, 
the -flushing through the cores was 
small but not negligible. The water 
saturation was unchanged by the flush- 
ing but small losses of water occurred 
on depressuring. 


The data presented in this paper 
were obtained by two of the authors 
while candidates for degress of Master 
of Science in Petroleum Engineering at 
the Agricultural and Mechanical Col- 
lege of Texas. It is a pleasure to ac- 
knowledge the financial support pro- 
vided by the Magnolia Petroleum 
Company in connection with this 
work. The advice and encouragement 
given by Harold Vance, then head of 
the petroleum engineering department, 
is also acknowledged. Original paper 
presented at the Sixth Oil Recovery 
Conference, Texas A&M College. 
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Exploration work for natural gas, 
which D’Arcy Exploration Com- 
pany (Anglo-Iranian’s prospecting 
subsidiary) is undertaking for Brit- 
ain’s gas council, has begun in south- 
east Yorkshire, Anglo-Iranian Oil 
Company has reported. A seismic 





Search for Natural Gas in Yorkshire Underway 


survey party is now in this area. 

Previous exploration for oil car- 
ried out some years ago revealed a 
suitable area containing gas at Cous- 
land, Midlothian and it is hoped to 
begin a test well there at the begin- 
ning of this year. 
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Split Stream Testing of Two-Phase Gas Streams 


Method described for sampling gas well effluent 


to determine liquid hydrocarbon content 


THE problem of sampling and deter- 
mining the liquid hydrocarbon content 
of a two-phase gas well stream is well 
known and has not been entirely solved 
to this day. Countless hours have been 
spent by investigators, considerable 
equipment designed and constructed, 
and volumes of reports and findings 
computed and published, but a final 
and absolutely accurate method is miss- 
ing. 

The work done by pioneers like J. 
M. Flaitz, A. S. Parks, E. O. Bennett, 
C. R. Williams, G. O. Kimmell, G. G. 
Brown, D. L. Katz and many others 
has added to the knowledge and facts 
known to date and form the basis and 
foundation of the “split-stream” test- 
ing method used today. 

Any practical test method for field 
use should be relatively simple both 
from the standpoint of operation and 
calculation. The apparatus should be 
portable and require a minimum of 
equipment and manpower. The pro- 
cedure should likewise entail a mini- 
mum of waste or loss of gas and oil. 


Sampling Problem 

Full scale separation of a well stream 
has the advantage of eliminating much 
of the problem of determining the 
amount of fluid in a two-phase stream. 
Ordinarily, the liquid could be accumu- 
lated in a lease storage tank and the 
gas stream diverted to processing plants 
and thence to transmission and distri- 
bution systems. This solution is not 
practical in many of our high pressure 
gas fields today as transportation of the 
separated fluid becomes a costly and 
acute problem. Furthermore, consider- 
able waste of valuable vapors and 
liquids results from atmospheric stor- 
age. In some cases, operators of high 
pressure gas wells desire to eliminate 
the expense of installing costly separa- 
tors and lease tanks and prefer to flow 
the combined well stream into gather- 
ing systems, thus simplifying opera- 
tions. 

Thus if some reliable method were 
available of sampling and testing a well 
stream to determine its true liquid con- 
tent, the problem would be solved. 

A common approach to the question 
is suggested by the ordinary rain gage. 
It is actually a sampling tube placed 


*Superintendent of measurement and safety 
engineer, Arkansas-Louisiana Gas Company. 
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FIG. 1. FLOW diagram of stinger test method. 





with the opening pointed vertically into 
a stream of falling rain drops. Its oper- 
ation assumes uniform drop distribu- 
tion through the air and drops falling 
into the gage have the same velocity as 
those falling outside. The air within 
and without the gage having an equal 
zero velocity. Under these ideal condi- 
tions, the securing of a representative 
sample of a two-phase stream becomes 
fundamentally simple. 

There are, however, some factors 
that could introduce error in this simple 
test. It is quite obvious that a rain gage 
of capillary size would not give ac- 
curate results. Accordingly there is 
some limit to the sample opening diam- 
eter below which error can be expected. 

If the rain drops were not evenly dis- 
tributed over an area, then error would 
result. If boundaries are established 
around a rain gage by placing a one- 
inch rain gage inside a two-inch pipe 
standing vertically, then it is probable 
that a true sample could not be ob- 
tained. For if the air were also mov- 


EXCLUSIVE 


ing downward with the drops, the 
velocity across the two-inch pipe would 
not be uniformly distributed. Actually, 
the maximum would be at the center 
with a decreasing velocity toward zero 
at the pipe wall. Neither would the 
liquid distribution across the pipe sec- 
tion be uniform. 


Stinger-Test Theory 

[he rain gage theory has given birth 
io the so-called “stinger test” utilized 
today, Fig. 1. In reality, this is simply 
the insertion of a sample tip nozzle into 
the center of a flowing gas stream 
whereby a representative sample of the 
two-phase stream may be diverted into 
a small scale test separator, where at 
controlled pressures and temperatures 
the gas is separated from the liquid. A 
charcoal sample of the overhead gas 
from the test separator is taken which 
allows the calculation of the total re- 
coverable liquid content of test seg- 
ment of the flow stream. 

There are some basic requirements 
in making this test that require ex- 
planation. If this sampling procedure is 
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LUBRICATOR racks mounted inside unit. Shown directly beneath is 


insulated ice tank having a capacity of 225 lb. 
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FIG. 2. STINGER test loop for split stream testing. Specifications: 1. 
Working pressure of pipe and fittings to be in compliance with anticipated 
operating pressure of line or well. 2. Straight runs of pipe in loop to be 

free of welds or other flow disturbances. 3. Actual internal diameter of 
test loop to be measured to nearest .001 inch. 4. Identification tag to bear 
well name and I.D. of pipe. 5. Test loop must be installed on flow line 
somewhere between well and separator, if any. 6. Preference given to 
upstream location from choke when possible. 7. Split stream stinger tests are 
NOT desirable or feasible on wells having flow rates lower than 1500 MCF 
daily. 8. Where soil and earth conditions are soft, weak, or wet; loop 


should be anchored in concrete block. 


to be successful, the small part with- 
drawn must be representative of the 
entire well stream. The composition of 
both stream and sample must be uni- 
form both in liquid and gas phase. 
When these conditions exist, the gal- 
lons per thousand cubic feet of both 
sample and stream will be identical. 
This principle is the basis upon which 
the test is made. 

Accordingly, if a sample is taken at 
any point in the cross section of the 
Stream so that the actual velocity of 
the stream entering the sampling noz- 
zle is the same velocity as the flowing 
Stream adjacent to the nozzle tip, the 


test can be considered truly representa- 
tive. If, however, the actual velocity of 
the sample stream is less, the sample 
obtained would contain a greater por- 
tion of the liquid phase and produce a 
rich sample with a high GPM. Con- 
versely, if the actual velocity of the 
stream through the sample tip is 
greater, then the sample will contain 
a smaller portion of the liquid and pro- 
duce a lean sample with a low GPM. 
This is explained by the tendency of 
the more densely dispersed liquid par- 
ticles to continue their motion and 
velocity whether the surrounding gas 
is diverted away from the tip when the 
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FIFTEEN pound working pressure boiler 
“ right is fired by 100-lb propane tank on 
eft. 


sample velocity is low, or drawn into 
the tip when sample velocity is high 

Further explanation depends upon 
the behavior of a liquid-laden gas 
stream. When this stream impinges 
upon a surface, it ordinarily wets the 
surface. Once the liquid adheres it is 
not easily dislodged until the fluid 
builds up to the extent that it starts to 
flow. Therefore, the contents of a well 
stream flowing through a vertical pipe 
consists of the gas with entrained 
liquid, plus a wet film on the pipe wall! 
moving in the direction of flow. The 
drag of the gas past the film tends to 
ripple the surface and tear off droplets 
and the excess liquid is pulled down- 
ward by gravity. The greater the veloc 
ity the thinner the film and the greater 
the portion of fluid dispersed through 
the gas phase. 

When such a gas stream flows 
through any long straight pipe of uni 
form size, the stream tends to reach a 
steady, continuous composition un 
changed by further travel with a con 
stant distribution of liquid between the 
pipe and entrainment. But if the pipe is 
horizontal, gravity constantly tends to 
draw liquid to the bottom of the pipe 
If the pipe is vertical, however, there is 
no tendency for liquid to gather on any 
particular side of the pipe but to col 
lect radially around the wall. As liquid 
film builds up, droplets break off and 
re-enter the flowing gas stream. Thus 
as flow becomes stabilized, the liquid 
film on the vertical pipe wall is only 
as thick as can be suported under the 
velocity present. 

From these observations, certain 
definite conclusions can be reached. 
Suppose we have a horizontal flow line 
of certain size within which, depending 
upon the density and rate of flow, the 
velocity of the gas will vary from a 
maximum in the center of the pipe to a 
minimum adjacent to the walls of the 
pipe. If our sampling tip or nozzle is 
inserted in the center of this stream, the 
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ter of front bumper. 


FRONT VIEW shows leveling jack in cen- 


REAR VIEW of mobile test lab shows 
leveling jacks on each side. 
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FIG. 3. PNEUMATIC bath temperature control for test unit. 
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effect upon our results is readily appar- 
ent. The sample would not be true or 
representative and a false answer would 
result. 

It logically follows that the gas sam- 
ple should be taken either from the 
tubing of the well to be sampled or 
from a special vertical sampling sec- 
tion located immediately down stream 
from the well head equipment. 

If the tubing of the Christmas Tree 
is used, there is always the danger of 
fouling the main valves on the well and 
thus making it necessary to kill the well 
in order to remove the test tubing. Such 
a test usually requires that the testing 
equipment withstand exceptionally high 
pressures and be located in a close, 
dangerous spot adjacent to the well. 


Sampling Loop 
To simplify this requirement, the in- 
dustry has resorted to a sampling loop 
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device for introducing the “stinger tip” 
or sampling nozzle into the gas stream. 
Fig. 2 shows a typical sampling loop 
for split stream testing. Here it will be 
noted that the pipe is vertical in the 
section where the sample is taken. 
Based upon the findings of tests made 
in the Erath field, vertical 2-in. pipe 
runs appeared suitable for all rates of 
flow within the test range. It was also 
definitely established that a straight 
run of eight feet or more ahead of the 
point of sampling was necessary for 
stable conditions. In other tests, it was 
established that there should be no dis- 
turbance or fittings within 45 pipe 
diameters of the sampling tip to dis- 
rupt the gas stream as it approached 
the nozzle. 

This device meets most of the re- 
quirements for producing a representa- 
tive flow stream from which a uniform 
sample may be secured. 





SIDE VIEW shows anti-downdraft on 
boiler vent and outside door for lighting 
boiler. 


Sampling Nozzle 


In order to insert a sharpedged sam- 
pling tip or nozzle into the gas stream 
under pressure, a special device called 
a lubricator operating on the same prin- 
ciple as those used for bottom hole 
pressure testing, is used. 

The size of the nozzle or tip to be 
used for withdrawing the sample of 
gas will be such that the ratio of the 
cross sectional area of the nozzle tip 
or orifice to the cross sectional area of 
the sampling loop will permit a vol- 
ume of gas to be handled that will not 
exceed the capacity specifications of 
the test laboratory small scale sepa- 
ator. 

In actual practice the flow rate of a 
well for split stream testing is consid- 
ered sufficient for testing if there is a 
minimum velocity in the producing 
string of 4.25 ft per second. 

Therefore, the stinger tip size is de- 
termined by the known flow rate of the 
well. The wide variation of well flow 
rates usually requires as many as 20 to 
50 different sharpedged tips ranging in 
size from .0848 in. to .3233 in. in 
order to produce volume ratios applic- 
able to the test unit. 

The sampling lubricator or jack is 
purely mechanical in operation. It is 
built to withstand 5000 psi working 
pressure. The sample tube itself is en- 
tirely equalized within the test loop or 
tubing during insertion and operation. 
The sliding tube can be stopped at any 
length of injection and a sample re- 
moved. Length of the injection is de- 
termined by counting the turns of the 
crank-in handle. The sample connec- 
tion is on the side of the body. A cen- 
tralizing spider is built onto the first 
sample tube 6-ft section and is with- 
drawn into the 2-in. nipple shown on 
the end of the jack. 


Test Laboratory 

After obtaining the gas sample, pre- 
cise operation and control is required 
for processing the sample in the small 
scale separator. 

From the sampling nozzle, the gas 
sample passes through a line usually 
copper tubing, into a pre-heater and 
thence through a pressure reducing 
regulator. The pressure and tempera- 
ture at which the test will be made is 
usually maintained at identical condi- 
tions present at the plant where the gas 
and fluid will be processed, Fig. 3. 
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vith SHAFFER Hydraulic 








Double Cellar Control Gates... . 















hoth top and bottom ram compartments 


tteeeeeeeer ee eeereeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeseeeHeee 


are serviced with equal Simplicity | 


Other advanced Shafter Feahines 


When considering the purchase of cellar control 
gates, it will pay you to study carefully the design and oper- 
ating features of the various units available. You'll find that 
Shaffer -on every point—is years ahead in safety, compact- 
ness and all-around operating and servicing simplicity. 


For Example: With Shaffer Hydraulic Double Cellar Con- 
trol Gates there is no need to disassemble the upper unit 
to change rams in the lower unit. Rams in either compart- 
ment can be changed separately and independently, with- 
out in any way disturbing the other compartment. 


Und whata cinch itis to make such nam changes! 





Simply open doors on.the side of the Gate, replace the rams, 
then bole the doors shut again. Closing the doors automatically 
aligns the rams within the Gate, It’s as simple as that! 


Note that there is no need to allow extra space at the ends 
and above the Gate in order to change rams. Therefore, com- 
Ppactness in the two most critical dimensions—length and 
height — remains constant at all times with Shaffer Hydraulic 
Gates... another important advantage of the patented Shaffer 
side-opening design! 


include (1) Completely Enclosed Design, with no 
exposed moving parts to become damaged or 
jammed . 


(2) Self-Draining Compartment Bottoms, with 
rams traveling on guide ribs high above any 
detrimental mud or sand that might accumulate. 


(3) Direct Hydraulic Drive, without secondary 
connections or complicated arrangements to close 
and open the rams. 


(4) Choice of Double or Single Gates in all sizes 
— select the type that best meets your individual 
requirements. 


Before you buy any cellar control gate equip- 
ment, get full details on these and still other 
Shaffer advantages from your nearest Shaffer 
representative. Or write direct! 


Send for your free copy of the complete Shaffer catalog. 
See the Shaffer section of your Composite Catalog. 





























“4 CLEAN OUT 
8 CHOKING SAND 


Excessive sand and sediment 





holds back your oil. For fast, easy 
clean out with fewer round trips 
a ind less down-time, use world 
FI famous Miller Sand Pumps. 
PUMP AND BAILER SIZES 
0.D.—2', 3, 3%, 4%, 5, SY”, 
7 inches. Lengths: 20, 25, 30 ft. 


Composite Catalog Pg. 3433 


} 


Write for descriptive price list. 








MILLER SAND PUMP CO. 


General Offices, Box 4516 
OKLAHOMA CITY 9, OKLA. 
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CLOSE-UP view of flash chamber and bath. Critical flow prover at bottom center 
and gravity balance at right. Note propellor in weathering bath for agitation. 





OPERATOR'S view of laboratory interior. Preheater shown at left, separator 


cell and periscope gage assembly in center with control panel at top. To 
right of cell is after-heater. Critical flow prover, flash chamber, 
gravity balance and charcoal test unit mounted on extreme right. 


Heating the gas before pressure reduc- 
tion decreases the possibility of hy- 
drate formations, but in cases where 
the pressure drop is slight, heating is 
unnecessary. 

The small scale separator is the heart 
of the split-stream testing equipment 
and is designed to handle the volume 
of gas required for the test as well as 
the pressure and temperature. This 
separator or cell is equipped with a 
jacket by which it can be heated or 
cooled to a set temperature. 

Once the proper temperature and 


pressure has been established on the 
separator and the volume ratio or rate 
of flow has been reached, the test is 
ready to start. Two procedures are 
presently used for determining the rate 
of build-up or fluid separation. One 
method makes use of a calibrated gage 
glass on the separator permitting the 
build-up rate to be measured in incre- 
ments of time. The other method is to 
calibrate the separator interior between 
indicated limits on the gage glass and 
determine the time necessary for the 
liquid to build up from one mark to the 


THE PETROLEUM ENGINEER, January, 1954 








pos 


THE 


the 
rate 
st is 
are 
rate 
One 
gage 
- the 
1cre- 
is to 
veen 
and 
- the 
» the 


954 








Totco 


Producing two, positive, easily read records, 
the new Totco Double Recorder gives 

positive proof of Totco’s well known accuracy. 
With VERIFIED accuracy you can be sure 
and double sure of “Straight hole’’ all 

the way. For complete description and prices 
contact our distributors today. 





y | 


Recorder 
iL SURE you hnou “4L FOTCO 


Technical Oil Tool Corporation 
1057 N. La Brea Ave., Los Angeles 38, Calif. 


EXCLUSIVE DISTRIBUTORS: 


California —The Republic Supply Co. of California 
Domestic—The Continental Supply Company 


Canada—Oil Well Supply Division 
United States Steel Company 


Export—Lucey Export Corporation, New York City 
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Reduce 
the 
RISK 


of check 


valve failure 





Risk of check valve failure is 
counted in dollars spent for string 
pulls, and dollars you can’t spend 
because of lost production. Kenna- 
metal Balls and Seats give you ex- 
cellent insurance for this risk be- 
cause they resist shock, sand-cutting, 
corrosion, and pitting over 20 times 
as well as ordinary check valves. 
Most well-known pumps use Ken- 
nametal Balls and Seats as standard 
equipment. 


Kennametal Balls and Seats (either 
flat or rib type) are sold by your 
regular supplier, in A.P.I. specifica- 
tions. Kennametal Inc., Latrobe, Pa. 


KENNAMETAL 
LIGHT-WEIGHT 
BALL 


Made of corrosion- 
resistant titanium 
carbide, 4 lighter 
than steel. Mini- 
mizes down-well 
check valve trouble 
caused by ball flut- 
ter, cage wear, and 
fluid pounding. 


ATT LAL 


p 10 DOWN THE-HOLE 
CHECK VALVE TROUBLE 


PUTS AN EN 
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FIG. 4. FLOW diagram of sample stream flow through test laboratory. 





other. In both cases the time interval is 
correlated into cubic feet of gas. The 
water build-up is also determined as 
well as sampled for salinity by labora- 
tory test. 

The overhead gas from the test sepa- 
rator passes into a second or after- 
heater and through a further stage of 
pressure reduction after which the vol- 
ume of gas is measured, either by a 
critical flow prover or a positive meter. 
This volume of gas must correspond to 
the time the liquid sample is being ac- 
cumulated in the test separator. 

A final content test is made by char- 
coal test on the overhead gas and a 
specific gravity test of the lean gas. 

The liquid in the test separator is 
carefully measured after the test and 
removed under pressure to a solubility 
bomb for the determination of the 
shrinkage or flash factor. This factor 
is used to correct the separator recovery 
to its equivalent under lease stock tank 
conditions at atmospheric or contract 
pressure and temperature. 

The following data are necessary in 
split-stream testing in order to com- 
pute results: 

1. Daily flow rate of the well 
secured from the lease meter chart. 

2. Cross sectional area (and diam- 
eter) of the sampling section or loop. 

3. Correct nozzle or tip size to per- 
mit the desired volume of gas sample. 

4. Specific gravity of the wet gas 
stream. 

5. Super-compressibility factor for 
the gas. 

From the test is secured the follow- 
ing information, also necessary to com- 
pute the results: 

1. Rate of build-up of the liquid 
sample in the test separator. 

2. Gas rate per unit of time through 
the test lab. 


Specific gravity of the dry gas. 
Water volume recovered. 
Shrinkage factor. 

. Charcoal GPM results. 

From these factors considerable in- 
formation can be secured. Most im- 
portant is the separated liquid content 
of the gas at equilibrium conditions. 
The free water content of the gas in a 
known volume is also obtained. Ap- 
plying the shrinkage factor, the atmos- 
pheric liquid content is computed. Add- 
ing the gasoline content results of the 
charcoal test to this yield gives a total 
recoverable hydrocarbon content. 


Nn wW 


Typical Laboratory 


In order to explain in more detail the 
flow pattern and operation of a split- 
stream test, it may be well to describe 
the equipment of one such typical mo- 
bile laboratory constructed by Kimray, 
Inc., of Oklahoma City, for the Arkan- 
sas Louisiana Gas Company of Shreve- 
port, Louisiana. 

The front, rear, and side of this lab 
is shown in the exterior photographs. 
The contents of the test unit are shown 
in the sketches. Fig. 4 shows the sam- 
ple stream flow, which is typical of all 
units. 

The laboratory is unique in several 
respects, especially in its pneumatic 
controls of the pre-heater, separator, 
and after-heater bath temperatures. 
This gives fully automatic control dur- 
ing the test and permits the operator to 
give full time attention to securing 
data. 

The unit heating facilities makes use 
of bottled LPG and does not depend 
upon a fuel supply from the lease be- 
ing tested. A 15 lb WP boiler supplies 
steam and has a complete condensate 
recovery system. 

The coolant used is circulating ice- 
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hen you’re making hole too slow and making trips too often it’s 
time to consult your nearest D & S Field Engineer about Truco Concave 


Drilling Bits. Trucos do the job faster at less cost per foot. 





DRILLING & SERVICE 
3031 Elm Street a 
Dallas 1, Texas 


TRUCO DIAMOND BITS 
AND D &€ §$ CORE BARRELS 
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Thomas P. Pike Drills 1000th Oil Well 


With the spudding in of Standard 
Oil Company of California’s third 
directional well, State E-3, at Mon- 
talvo, California, Thomas P. Pike 
Drilling Company of Los Angeles 
began the 1000th well the company 
has drilled since it opened. 

According to Stanwood I. Wil- 
liams, executive vice president, this 
apppears to be a record for the drill- 
ing industry in California. 

Beginning in 1938 with a modest 
investment of $4500 and one steam 
rig, the firm today owns and oper- 


ates 16 rigs in all depth classifica- 
tions. 

During the past fiscal year which 
ended July 31, the firm drilled 160 
wells for a total of 762,530 ft or 
144.42 miles of hole. 

Gene Graham, vice president and 
general manager, attributes much of 
the company’s outstanding growth, 
particularly within the past six years, 
to the spirit of cooperation and 
teamwork fostered by the com- 
pany’s plan of Incentive Manage- 
ment with Profit Sharing. 
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>. Lasts for years. 


LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


Ll. tt repairs for 14rd to 14th the cost of a new 
plunger. Only the rings are replaced. 


3. Gives longer runs and therefore less pulling 


A. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


Our 1953 Catalog explains the simple requirements for 
getting these results. Just drop us 
a line for a copy. 


Sold thru supply companies 

Field Representatives (Manufacturers Agents): 
H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 

Tom (W. D.) Hullett, El Dorado, Ark., Phone 3-4545 
John B. Leland, Wheatridge, Colo., Phone Arvada 489R 
Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 
Ellis Garlington, Jr., Tulsa, Okla. 


JOHN N. MARTIN 


MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 


Tel. 4-9415 


To obtain more information on products advertised see page E65 


water in a fully enclosed system. 
Electrical power is secured from a 


-gasoline driven motor generator with a 


capacity of 750 w operating at 110 y 
and 60 cycles. The interior of the lab js 
illuminated with fluorescent lights. A 
built-in electric fan behind a steam coil 
heater provides operator comfort in 
both winter and summer. 


Conclusion 


A strong point in favor of the 
split-stream tests is the low cost per test 
as compared with lengthy lab analysis 
and high pressure full-scale hook-ups, 
The fact that the cost of the necessary 
equipment, which can be used for in- 
numerable tests, is often less than the 
expense of one-year testing for a fee by 
independent engineering firms, is good 
reason for any company with numer- 
ous test requirements to secure their 
own laboratory. 

As for accuracy, several series of 
tests with both full-scale and _split- 
stream equipment operating under 
identical conditions were made and 
comparable results within accuracy 
tolerances allowed for measurement 
were Obtained. These tests were made 
on wells operating within well defined 
ranges and ideal conditions. 

In general, wells with flow rates of 
1,500,000 cu ft daily to 5,000,000 cu 
ft that do not vary more than 5 per 
cent over a 12-hour period produce 
favorable conditions for split-stream 
testing. It is imperative, however, that 
wells be tested under conditions that 
are representative of its normal oper- 
ations, otherwise inaccurate yields will 
result. 

There is one obvious weak point in 
split-stream testing. A well producing 
erratically, that is “slugging” or “head- 
ing,” cannot be tested successfully. 
The duration, extent, and frequency of 
such “heading,” however, can be de- 
termined and the behavior of the cycle 
defined. Wells possessing this char- 
acteristic should be tested by the full 
scale method. 

For the past two years, the author 
has observed the results of split-stream 
testing made at quarterly and semi-an- 
nual intervals on wells in four different 
gas fields and in several cases these re- 
sults have been compared to lease fluid 
meter and plant recovery volumes with 
a remarkable degree of accuracy. There 
is every indication that the split-stream 
or “stinger” test is authentic and highly 
accurate when applied under favorable 
conditions within the limits of its ap- 
plication. There is, however, a definite 
requirement that the operator of the 
test equipment be a skilled and techni- 
cally trained person capable of precise 
and accurate observations and compu- 
tations. 
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FIG. 1. DEPTH vs rotating hour record, Caillou 


Island field, South Louisiana. 
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FIG. 2. DRILLING records of Choctaw field, Louisiana 


LOWER DRILLING COSTS 


in South Louisiana 





Faster peneration with more hole per trip results from 


correct nozzle size selection and use of two-cutter bits 


A probable drilling record was re- 
cently established by one of The Texas 
Company drilling barges in the Caillou 
Island field in Terrebonne Bay, south- 
ern Louisiana. At no time during the 
drilling of this well was any attempt 
made to establish a record, and the re- 
sults obtained were entirely due to the 
use of more than 600 hydraulic horse- 
power and two-cutter jet bits. Inci- 
dentally, this was the first time this 
rig had ever used these bits. The well, 
Fig. 1, drilled to a total depth of 11,- 
700 ft in an elapsed time of 15% days 
from spudding to total depth, and this 
included running 2100 ft of 10% in. 
Casing, cementing, making all trips, 
necessary repairs and other incidentals. 


W. S. SEASE 


Ihe time is approximately 13 days 
faster than any other well drilled in 
this field. Only 24412 hours were spent 
on bottom drilling. This is 65.7 per 
cent of-the elapsed time and repre- 
sents an average footage of 47.9 ft 
per hour. The first 10,220 ft were 
drilled at 83 ft per hour, and the last 
1480 ft at 12.3 ft per hour, account- 
ing for one-half the drilling time and 
refuting the statement that all Gulf 
Coast digging is easy. This well cut 
rotating hours to approximately one- 
half of previous wells and used only 
12 digging bits, which is far below the 
customary number. 


EXCLUSIVE 
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The bit record of this particular well 
is not outstanding compared to othe! 
recent wells drilled in the area, and 
since then this rig has bettered penetra 
tion rates and bit use on several other 
wells. Other rigs of The Texas Com 
pany and many individual contractors 
are now obtaining much better penetra- 
tion rates, overall performance, and bit 
records as the operators are gradually 
becoming acquainted with the correct 
application of hydraulic horsepower 
and the use of two-cutter jet bits. 

It is generally agreed that the fish 
tail jet bit is the fastest digging bit that 
can be used in soft formations. In stat- 
ing this it should be established that a 
soft formation is generally considered 


B-77 





























one that can be drilled at a rate in ex- 
cess of 30 ft per hour. It naturally 
would be assumed that the fish tail 
would be the predominant bit for the 
coastal areas as most wells have been 
spending 50 per cent of their rotating 
hours in soft formations. Such was 
true until a few years ago when rock 
bit manufacturers introduced the long- 
toothed roller bit. A fish tail rapidly 
dulls and slows down appreciably 
whenever it hits a hard streak or shell. 
This means that one rock bit outlasts 
several fish tails and this, coupled with 
the time lost in trips at rig costs varying 
from $35-$100 an hour, results in the 
long-toothed rock bit being the fastest 
and most economical tool. At present, 
sales of drag bits in the Gulf Coast are 
negligible. 

The two-cutter long toothed jet bit is 
is the only rock bit made that can ap- 
proach a jet drag bit in speed of pene- 
tration in soft formations. Actually, 
the two-cutter rock bit penetrates faster 
in all formations than other types of 
rock bits. This is due to many factors, 
the main one being that the two-cutter 
is the only rock bit that can be cor- 
rectly jetted, for it allows the jet to 
be directed against the bottom appre- 
ciably in from the wall and well ahead 
of the cones. No other type of bit can 
get its jets as close to bottom nor do 
other bits have the large open area on 
the sides: to allow the cuttings to be 
circulated more freely from the bot- 
tom and up the hole. Many years ago 
a two-cutter bit was considered me- 
chanically weak in that it could only be 
used with one-half to two-thirds as 
much weight as other bits. 

Modern design has changed this and 
most present two-cutter jet bits have 
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two-cutter drills faster because it has 
fewer teeth on bottom than other bits, 
giving a higher tooth bearing or pene- 
tration pressure and causing it to take 
a bigger bite at each turn. Another ad- 
vantage is its inherent ability to keep a 
straight hole or straighten a crooked 
hole. 

A few years ago it was difficult to get 
many contractors to accept jet bits. At 
the present time these bits are fast be- 
coming standard throughout the United 
States, and in a few years it is felt that 
the regular bit will be used only on 
rare occasions. Jets have proved their 
worth by reducing drilling time from 
50 per cent or more in the Gulf Coast 
to 10 per cent minimum in the excess- 





ively hard areas. It is difficult to show 
the advantages of individual jet bits 
in areas such as West Texas, however, 
when the results of a well as a whole 
are considered, we find that both drill- 
ing time and bits used have shown a de- 
crease of more than 10 per cent. There 
is still a feeling prevalent among many 
contractors that jet bits require excess- 
ive pump pressures. Under equal con- 
ditions the rate of penetration depends 
entirely on the hydraulic horsepower 
of the mud system, but any contractor 
can benefit to some extent by using 
jet bits regardless of his pump size. 

A good example of this is shown 
by some bit records from Power Rig 
Drilling Company in the Choctau field 
of central Louisiana. That company is 
using conventional bits and completing 
wells in 40-45 days. An 18-in. pump is 
used but it is definitely underpowered 
as the output hydraulic horsepower 
never exceeds 250 and usually aver- 
ages less than 225 horsepower, and 
this is much less than the effective 
horsepower of a 14-in. pump with 
adequate engines. This company 
changed over to jet bits and its first 
well, utilizing the combination of two, 
three, and four-cutter bits, was com- 
pleted in just over 36 days (Fig. 2). 

Subsequent wells using two-cutter 
jet bits with proper selection of jet 
nozzle size has reduced this comple- 
tion time to 32 days, and present wells 
are being drilled 300-400 ft deeper. 
This contractor, with a very small 
effectrve pump horsepower has re- 
duced his overall time by 20 per cent 
by merely changing to jet bits and 
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TYPICAL steam rig, barge mounted, located in South Louisiana. 


making a correct application of hy- 
draulic horsepower, and two-cutter jets 
have effected another 4-5 per cent de- 
crease in his rotating hours. This is not 
in soft digging as shown by the fact 
that the overall penetration is less than 
20 ft per hour. The first 4000 ft of these 
wells can be drilled at 55-60 ft per 
hour, and account for less than one- 
eighth of the total time, whereas the 
last 5000 ft are drilled at approximately 
12 ft per hour and can definitely be 
considered hard digging. 


A common belief among many op- 
erators is that a jet bit drills only by the 
jet action digging its own hole. In 
soft formations this is partially true, 
and here the two-cutter has an advan- 
tage in that its jet is closer to bottom. 
Most formations, however, are too 
hard for the jet to wash out the hole, 
and its main function is to clean the 
bottom of the hole ahead of the cut- 
ters, thereby causing them to always 
be digging in new formation and never 
recutting rubble in the bottom of the 
hole. Any contractor can easily prove 
this cleaning action to himself by 
throwing several buckets of gravel, 
ball bearings, and any other small size 
junk available around the rig in his 
rat hole. If he will then attach a con- 
ventional rock bit to his kelly, insert it 
in the rat hole and start his pump, he 
will find that it is almost impossible to 
get the junk out of the bottom of his 
rat hole or to dig through it. Replac- 
ing the conventional rock bit with a 
two-cutter jet bit and duplicating the 
Same pump conditions, he will find that 


the gravel will come out of the hole 
in a matter of seconds, leaving the bit 
a clean bottom to work on. 

It has been proved that the rate of 
penetration in any soft or medium-soft 
formation is entirely dependent upon 
the hydraulic horsepower of the mud 
system. This penetration factor is 
known as Kp and is illustrated in Fig. 
3. It has been established from many 
tests in individual and adjacent wells 
where formation conditions are uni- 
form over long stretches. The curves 
shown are directly applicable to soft 
and medium-soft formation but must 
be appreciably reduced in value as 
formation hardness increases. These 
values cannot be resolved into actual 
penetration rates and feet per minute, 
however, under identical conditioning 
the rate of penetration will be directly 
proportional to Kp. 

A general formula for the rate of 
penetration is 

Ro = K 2 wR 
Where: 

Rp = rate of penetration 

Kp = hydraulic horsepower factor 
Q = Quantity of mud 
d = jet nozzle diameter 

W = weight on bit 
R = rotating factors 

The value of Kp established in Fig. 
3 is based on a 1200 hydraulic horse- 
power system, which would have a 100 
factor at 1000 ft of depth. If a rig 
with this amount of horsepower was 
drilling a formation at 100 ft per 


hour, it would reduce its drilling speed 
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to less than 40 ft per hour if its hy 


draulic horsepower dropped to 300 o1 


less. 

It is difficult to obtain average pum 
horsepower figures for rigs in the 
United States, but the best estimat« 
shows that they have somewhere 
the neighborhood of an average 
300 effective hydraulic horsepowe 
available but not always used. If thes 
rigs were to increase their pump hors¢ 
power to 400, they would gain 
proximately 25 per cent in their pen 
tration rates. Correspondingly, an i 
crease to 600 output pump horsepowe 
would result in an increased penet! 
tion rate of more than 60 per cent 
the applicable formations. 

Many contractors state they cann¢ 
afford to increase their pump siz« 
drilling prices are too low and invest 
ment too high. Approximately 90 px 
cent of the recent rigs power thei 


Tf 


pumps off the compound, which means 


that under normal drilling condition 
they should have ample excess pows 
to be utilized in pump operations 
Changing to a larger pump under thes 
circumstances means an increased in 
vestment of $50-$100 per hydrauli 
horsepower output; however, und 
normal circumstances this increases 
investment should be paid for in les 
than 90 days’ operation due to drill 
ing time saved. Some Gulf Coast cor 


tractors who have recently increased 


their pump capacity by 100-300 hy 
have shown a payout in less than 6I 
days of operation. 

One of the biggest hidden assets o 
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POWER Rig Drilling Company’s rig No. 
3 is located in Bayou Choctaw field, near 
Plaquemine, Louisiana. 


every rig is the idle pump capacity that 
is not being used. In a recent survey 
of a score or more rigs operating in 
the Gulf Coast it was determined that 
none of them were using the full pump 
horsepower available in the first 6000- 
7000 ft of drilling, which is relatively 
soft and is the section in which most 
contractors can make their profit on 
a hole. The main reason for the re- 
cent records established by The Texas 
Company and other operators in south- 
ern Louisiana has been directly due to 
utilizing their full pump horsepower at 
the top of the hole and continuing it 
to rotal depth. Jet bits are available 
in many nozzle sizes, and these con- 
tractors have taken advantage of this 
by obtaining a nozzle that will allow 
them to load their pump at the start 
and changing nozzles and liners if nec- 
essary as drilling proceeds. 

Fig. 4 is an example of the hydraulic 
losses in the conventional mud system 
using an average 14 in. pump with ap- 
proximately 1000 psi rating for a 6% 
in. liner. These curves have been con- 
structed on the basis of pump being 
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Two-cutter jet rock bit. 


run at a constant speed and somewhat 
higher than that normally employed by 
many contractors. The curve shows 
that the fluid losses are constant with 
the exception of the drill pipe and an- 
nulus losses, which vary with depth. 
When the well has reached such a point 
that the pump cannot stand the pres- 
sure load, the jet size can be changed, 
bearing in mind that the jet nozzle 
velocity should never fall below 175 ft 
per second. This has been utilized in 
the third stage of this curve where the 
pump has been slowed down to this 
minimum velocity to gain additional 
depth. 

Even though the data in Fig. 4 are 
derived under what is normally con- 
sidered an ideal jet operating condi- 
tions, it shows that there is 21.6 per 
cent extra pump horsepower available 
in the first 5700 ft of hole and excess 
pump horsepower is available at all 
other depths. Resolving this back to 
Fig. 3, we can find that this rig could 
gain 914 per cent in its overall pene- 
tration to total depth or approximately 
25 per cent in the first 5000 ft of soft 
digging if it utilized the full hydraulic 
horsepower available. This could be 
done by speeding up the pump, chang- 
ing jets or liners. Unfortunately very 
few rigs even closely approach this 
curve in their operating cycle. Conse- 
quently they have a much higher per- 
centage of extra power available. About 
the only increased cost in utilizing full 
pump horsepower is that of fuel, 


mk ew 


There has been a steady growth 
in efficiency of petroleum explora- 
tion in United States in recent years. 
In 1939, less than 3000 exploratory 
holes were drilled. More than 8 and 
one-half holes were drilled for every 
one that became a producer. By 
1951, exploration had increased to 
11,756 holes a year, with one pro- 
ducer for about every 4.2 holes 
drilled. 
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C. M. BURLESON, pusher for Power 
Rig Drilling Company, is on location in 
Choctaw field, Louisiana. 





which amounts to approximately one 
cubic foot of gas per horsepower hour, 
or a tenth of a gallon of butane, and 
this is negligible when compared to the 
results obtained. 

Theory shows that we should de- 
crease both jet nozzle sizes and mud 
volume with increasing depth. For 
many reasons this is often impractical 
as the increased jet pressures often re- 
sult in a pump size out of proportion 
to the work needed. The gain in pene- 
tration rate by using smaller nozzles, 
however, is often 5 or 10 per cent 
greater than when using a larger noz- 
zle, and the practice is sometimes fol- 
lowed by the best operators. 

Another way to increase available 
hydraulic horsepower without chang- 
ing the pump is by the use of a larger 
drill pipe, IF joints, larger ID drill col- 
lars, etc. A change from 4% in. to 5 
in. drill pipe can result in an increase 
of about 10 per cent in the Kp factor 
at any given depth. On rigs that need 
to replace drill pipe this might be 
cheaper than buying a new pump. 

Results obtained by The Texas Com- 
pany and other contractors are out- 
standing, however, it is doubtful that 
they will be records for any period of 
time. The advantages of proper appli- 
cation of hydraulic horsepower have 
been demonstrated, and many of the 
companies and contractors are now 
adopting the practice. At the present 
time there are many bit records on file 
showing performances of more than 
5000 ft of hole with one bit at speeds 
in excess of 200 ft per hour, which is 
just about as fast as the average crew 
can make connections. As hydraulic 
horsepower increases and penetration 
rates go up, the next equipment prob- 
lem may be one of mechanical crews. 
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Oil Displacement by Detergents 


Laboratory investigation of surface active additives 
shows improved recovery efficiency of floods possible 


H. N. DUNNING, R. T. JOHANSEN, and LUN HSIAO 


A COMPREHENSIVE research pro- 
gram designed to aid development of 
new and improved methods for the 
more complete production of petro- 
leum from partly depleted reservoirs is 
being conducted at the Bureau of 
Mines Experimental Station, Bartles- 
ville, Oklahoma. Water flooding has 
accounted for much of the petroleum 
produced by secondary-recovery meth- 
ods, however, a considerable portion 
of the crude oil commonly remains in 
place after water-flooding has been 
terminated. In recent years possibility 
of increasing the efficiency of water 
flooding by using surface-active addi- 
tives has received wide attention. In 
general, results of laboratory research 
have shown that use of detergents as 
water-flooding additives will reduce the 
residual petroleum in porous media.? 
Some less extensive field tests have sup- 
ported this conclusion but have not 
been entirely conclusive.? Later stud- 
ies*'* have given conflicting evidence 
as to the relative worth of detergent 
additives for water flooding in water- 
wet (hydrophilic) or oil-wet (hydro- 
phobic or lipophilic) reservoir mate- 
rials. 

Results of these studies emphasize 
the need for a more complete under- 
standing of the fundamental principles 
involved in displacing petroleum from 
reservoir surfaces by injected fluids. 
Accordingly, a comprehensive research 
program was initiated to investigate the 
practical and fundamental aspects of 
detergency in petroleum production. 

Development of new detergents, 
particularly of the nonionic type, of- 
fers new possibilities in this field of 
study. The results of investigations by 
Bureau of Mines personnel involving 
four series of nonionic detergents were 
reported recently.® 

This report deals with the displace- 
ment of petroleum from oil-wet sand 
surfaces by solutions of 56 detergents 
of various compositions and relates 
this effect to the more common proper- 
ties of the detergents such as surface 
activity, solubility, hydrophilic-lipo- 
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philic balance (HLB), and adsorption 
at the sand-water interface. 


Theoretical Considerations of 
Detergency 

The problem of petroleum displace- 
ment from oil-wet surfaces is similar to 
that of cleaning soiled fabrics. A 
“dirty” cloth is one in which the fibers 
are generally wet with grease, and the 
problem of cleaning is to displace the 
grease by an aqueous phase.* Water 
alone may not displace the grease (or 
petroleum), but a good detergent solu- 
tion will do so by changing the con- 
tact angles at the water-oil-solid junc- 
tion, from 0 deg in the oil and 180 deg 
in the water to 180 deg in the oil and 
0 deg in the water. From considera- 
tions of the energies involved in such 
a system, 





COSO woywo — (Wwe —e Yw) a [Was 
eur | ee eee ee 
Rearranging, 

col... = 
(Was — Yn) — (Wos — yo) 
Ywo 
, ee (2) 
where 


W,,.. (adhesional work between water 


EXCLUSIVE 


and the solid = yy +- y, — ywe 

W,,; (adhesional work between oil 
and the solid) = Yo = Ys —— Yos» 

«0 = contact angle in the aqueous 
phase at the water-oil-solid junction, 
and 
Yw> Yoo Ys: aNd yy. represent the inter- 
facial tensions at the water-air, oil-air, 
solid-air, and water-oil interfaces re- 
spectively. The terms “water” and “oil” 
will be used to represent the aqueous 
phase and the petroleum phase, re- 
spectively. 

For complete displacement of oil by 
water, 9,,. must be zero when the water 
is advancing over the surface. 
Substituting in equation 2, 


cos 6... = i 
Ywo 


(3) 


Neither y,, nor yw, have been meas- 
ured directly. If cos @,,, is to be posi- 
tive, however, y,, must be greater than 
Yws: Clean sand has hydrophilic (water- 
wet) surfaces. Thus, it would be ex- 
pected that even water would spon- 
taneously displace oil from a sand sur- 
face if the oil were pure (that is, a hy- 
drocarbon). Complex molecules indi- 
genous to petroleum, however, are in- 
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tertacially active and hence may lower 
yos by adsorption at the oil-sand inter- 
face, causing the sand to be preferent- 
ially oil-wet. Isolation and identifica- 
tion, of certain interfacially active sub- 
stances from crude oil have been re- 
ported by Bureau of Mines chemists.’ 
Detergents commonly are strongly ad- 
sorbed at sand surfaces from aqueous 
solutions. Therefore, these substances 
may decrease y,, to such an extent 
that it once more is lower than y,,. 
Hence, cos §,,, becomes positive and 
the displacement of crude oil becomes 
possible. 

Detergents also lower yo, facilita- 
ting displacement of oil according to 
Equation 2. Adam*® states, “Low sur- 
face tension of the aqueous solution 
and low interfacial tension are both de- 
sirable, but neither alone is a sufficient 
condition for good detergent power.” 

It must be recognized that the ex- 
pression COS Oyo ywo, SOmetimes re- 
ferred to as displacement pressure, con- 
tains two variables. The term “‘y,,,” is 
capable of relative changes but the 
term “cos 6,,” reflects changes in 
liquid-solid interfacial tensions that are 
capable of reversing the tendency for 
one phase to displace another from a 
solid surface. 

A distinction should be made be- 
tween displacement of oil from an oil- 
wet surface and ejection of discontinu- 
ous oil drops from porous media hav- 
ing water-wet surfaces. In the latter 
case, the interfacial tension at the oil- 
water interface, y,,, should be a de- 
ciding factor. Formation of smaller 
drops from a larger one or the defor- 
mation of a drop from a spherical 
shape requires an increase in the area 
of the oil-water interface. This increase 
in area is opposed by yo. Therefore, a 
low value of y,. Should favor the move- 
ment of discontinuous oil drops 
through the irregular openings of the 
porous media. 

Of the large number of water-flood- 
ing additives tested,1*5 water-soluble 
detergents have shown the most con- 
sistent effectiveness in increasing petro- 
leum recovery. As stated above, these 
substances generally are capable of 
causing considerable reductions in in- 
terfacial tensions at the water-oil, 
water-air, and water-sand interfaces. 


Materials 

Synthetic Oil Sands. Synthetic “oil 
sands” were prepared by mixing 2 kg 
of Railroad White sand (40 to 70 mesh) 
with 135 gm of crude oil. This was 
about the maximum quantity of crude 
oil that could be used without exces- 
sive gravity drainage of the oil.: Sur- 
face area of the sand was 110 cm? per 
gm. The sand initially was cleaned with 
hot chromic acid, washed thoroughly 
with tap water, distilled water, and ace- 
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tone, and dried at 110 C until it would 
flow freely. Crude oils were “topped” 
at 50 C to remove the more volatile 
components. This treatment minimized 
erratic results caused by evaporation 
during the determinations and caused 
only minor changes in the specific 
gravities and viscosities of the crude 
oils. Samples of the oil sands were re- 
moved from the container only after 
thorough mixing and the sands were 
agitated: intermittently between tests. 


Petroleum Samples 

Crude oils from the Rio Bravo field 
in Kern County, California, and the 
Oklahoma City field, Oklahoma 
County, Oklahoma, were used to pre- 
pare the synthetic oil sands. Wells in 
the Rio Bravo field produce from the 
Rio Bravo zone of the Lower Miocene 
age and the wells of the Oklahoma City 
Wilcox field produce from the Simpson 
zone of the Lower Ordovician age. The 
sources of the crude-oil samples were 
described in recent publications.®® 
Some of the properties of these crude- 
oil samples are summarized in Table 1. 

Values of interfacial tension at the 
crude oil-water interface were deter- 
mined with the pendant-drop instru- 
ment.'°-11 In each instance the oil drop 
had aged for 1 hour. 


Detergents 

Detergent molecules contain both 
water-soluble (hydrophilic) and oil- 
soluble (lipophilic or hydrophobic) 
components. The balance or relative 
effects of these components in a mole- 
cule determine the solubility of the 
detergent and to a large extent its 
detergency properties. This balance has 
been referred to as hydrophobic-hydro- 
philic balance and, more recently, as 
hydrophilic-lipophilic balance or 
HLB.’? The term “HLB” will be used 
in this report. . 

Detergents also are classified accord- 
ing to their ionization products. The 
nonionic detergents do not ionize and 
owe their solubility in water to polar 
groups in the hydrophilic chain. Ca- 
tionic detergents ionize to form a cation 
(positive ion) that contains the oil- solu- 
ble portion of the molecule. Detergents 
that ionize to form anions (negative 
ions) containing the oil-soluble portion 
of the molecule are classified an an- 








TABLE 1. Properties of petroleum 








samples. 
Oklahoma 
Rio City 
Bravo Wilcox 
Specific gravity at 60/60 F........ 0.828 0.834 
Gravity, deg API................. 39.4 38.3 
Viscosity at 25 C, cp.............. 2.68 5.42 
Viscosity at 25 C, Saybolt sec...... 37.4 48.8 
Interfacial tension at 25 C, dynes 
aera ere rere 19.9 














ionic. Soaps and many of the modern 
“built” detergents belong to this classi- 
fication. 

Detergents used in these studies 
represented the three ionization types, 
a range of HLB from oil-soluble to 
water-soluble forms, and a wide variety 
of chemical constituents. The deter 
gents were used in the form in which 
they were received from the manufac 
turers. Although some samples con- 
tained “builders” (inorganic substances 
such as the polyphosphates, borax, and 
carbonates), the majority contained 95 
to 100 per cent of the active ingredi- 
ents. Displacement efficiencies, chemi- 
cal compositions, and other properties 
of the detergents used are summarized 
in Table 2. 


Experimental Methods 

Centrifugal Oil-Displacement Test. 
Thirty grams of the synthetic oil sand 
were placed in a 50-ml centrifuge tube 
having a calibrated neck of small diam- 
eter. The tube then was filled to a 
reference mark high on the neck with 
about 30 ml of the detergent solution 
to be tested. Triplicate tests were per 
formed on groups of 8 samples in 
which 1 of the tubes contained distilled 
water as a standard. Each tube initially 
was centrifuged for 15 min. It was then 
removed from the centrifuge, tilted to 
about 45 deg, swirled gently to allow 
release of trapped oil drops, and centri- 
fuged for another 10 min. This treat- 
ment was repeated 4 times and after 
each centrifuging the amount of oil 
displaced from the sand was measured 
directly in the calibrated neck. Al- 
though it was observed that the oil dis- 
placed remained constant after about 2 
treatments, this procedure was adopted 
to be sure that equilibrium had been 
reached. 

An International centrifuge, size 1, 
model SB, operated at 2500 rpm was 
used in these tests. The radial distance 
from the center of the shaft to the cen- 
ter of the sand sample was 17.3 cm. 
Application of the centrifuge to testing 
petroleum reservoir materials has been 
described by Slobod and others.?® The 
centrifugal method was used because 
the determinations may be made 
rapidly enough to allow the testing of 
a large number of samples. 

Surface-Tension Measurements. Sur- 
face-tension values at 25 C were deter- 
mined by the du Nouy ring method. 
For water-soluble detergents, 1-per 
cent# solutions were used. For deter- 
gents not soluble to this extent, satu- 
rated solutions were used. A platinum 
ring of 4.0-cm radius was employed 
and the instrument was damped slightly 
for ease of operation. Although several 
corrections must be applied if absolute 
values of surface tension are de- 
“sired,1415 it was deemed sufficient to 
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TABLE 2. Seateeennt ction and ita properties sand | 
E Amount of oil in oil-wet sand = 0.063 gms./gm. wT used 
Weight of oil sand = 30.0 grams concer 
Weight of detergent solution = 30.0 grams : 
Percent Surface! Cloud _Displace- Standard the ca 
Line be active _ tension, point ment deviationof the ab: 
No. Detergent designation Manufacturer Composition Type ingredient dynes/em. degC! efficiency? disp. eff. i 
1 Aerosol I-B American Cyanamid Company Diisobuty! sodium sulfo succinate Anionic 100 26.3 3S 0.96 0.031 tions 
2 Aerosol O-S American Cyanamid Company Isopropy! naphthalene sodium sulfonate Anionic 95 34.4 ‘Dp 1.03 071 much 
3 Ahcol 150 Arnold, Hoffman & Company, Inc. Sulfonated castor oil. Anionic 50 36.0 D 1.03 050 . 
4 Ahcol 350 Arnold, Hoffman & Company, Inc. Sulfonated tall oil. Anionic 50 34.2 S 1.21 116 possib 
5 Ahcol 385 Arnold, Hoffman & Company, Inc. Sulfonated tall oil. Anionic 75 33.3 D 1.13 141 bed 
6 Ahcowet ANS Arnold, Hoffman & Company, Inc. Sodium salt of sulfonated alkyl benzene. Anionic 40 31.2 8 1.03 045 sor 
7 Algicide ATM-50 Oronite Chemical Company Alkylbenzyltrimethyl-ammonium chloride Cationic 50 41.3 8 91 086 calcul: 
8 Alkaterge OX Commercial Solvents Corporation Substituted oxazoline. _ Cationic 95 29.0 D 1.08 .067 
9 Barisol BRM Dexter Chemical Corporation Potassium salt of organic phosphate. Anionic -— 30.6 5 1.02 084 concel 
10 Calsolene oil HSA Arnold, Hoffman & Company, Inc. Sodium salt of sulfated fatty acid ester. Anionic 45 32.6 8 1.04 001 San 
11 Emulphor ON 870 General Dyestuff Corporatien Polyethylene glycol oley] ether. Nonionic 100 37.3 >100 1.24 . 086 ‘i 
12 Emulphor VN-430 General Dyestuff Corporation Polyethlene glycol oleate. Nonionic 100 30.4 <0 1.37 .050 B-79 
13. Emulphor EL-719 General Dyestuff Corporation Polyethylene glycol condensate of castor oil. | Nonionic 97 38.3 74.0 1.26 059 
14 Ethofat 60/15 Armour & Company Ethylene oxide condensate of stearic acid. Nonionic 100 42.7 D 1.02 059 amoul 
15 Ethofat C-25 Armour & Company Ethylene oxide condensate of coco fatty acids. Nonionic -- 33.7 69.2 1.30 001 f tir 
16 Ethomeen 18/20 Armour & Company Ethylene oxide condensate of stearyl amine. Cationic 100 34.6 87.0 1.28 001 0 i 
17 Ethomeen 8/20 Armour & Company Ethylene oxide condensate of soybean amine. Cationic 100 35.5 > 100 1.33 116 super! 
18 Ethomid HT/15 Armour & Company — oxide condensate of hydrogenated Nonionic 100 30.6 <0 1.31 145 I 
tallow. t Wa! 
19 Ethomid HT/20 Armour & Company Ethylene oxide condensate of hydrogenated Nonionie 100 32.9 73.2 1.25 050 actabl 
tallow. esta 
20 Ethomid HT/25 Armour & Company — oxide condensate of hydrogenated Nenionic 100 36.5 >100 1.26 001 condi 
tallow. 
21 Ethomid HT/30 Armour & Company — oxide condensate of hydrogenated Nonionic 100 37.9 > 100 1.20 200 
tallow. 
22 Ethomid HT/40 Armour & Company — oxide condensate of hydrogenated Nonionic 100 40.2 >100 1,21 174 
tallow. . 
23 Ethomid HT/50 # Armour & Company Ethylene oxide condensate of hydrogenated Nonionic 100 40.4 > 100 1.23 189 Dis 
low. ee 
24 Ethomid HT/60 Armour & Company Ethylene oxide condensate of hydrogenated Nonionic 100 42.0 >100 1.20 168 nd . 
tallow. etro 
25 Ethomid C/25 Armour & Company Ethylene oxide condensate of coco amide. Nonionic 100 33.1 >100 1.15 114 P ; 
26 Ethomid C/60 Armour & Company Ethylene oxide condensate of coco amide. Nonionic 100 37.8 >100 1.18 087 mary 
27 Ethomid RO/25 Armour & Company Ethylene oxide condensate of red oil amide. Nonionic 100 30.5 (Hazy)52.5 1.26 .087 aid i 
28 F-126 Minnesota Mining & Manufacturing Chiefly perfluorocaprylic acid. Anionic —- 17.9 8 97 173 
Company ; petro 
29 Igepal CA-630 General Dyestuff Corporation Alkyl arylpolyethylene glycol ether. Nonionic 100 30.3 §2.2 1.28 094 id 
30 Igepal CO-710 General Dyestuff Corporation Alkyl aryl polyether alcohol. Nonionic 100 32.1 72.2 1.28 161 hy r¢ 
31 Lissapol N-380 Arnold, Hoffman & Company, Inc. Ethylene oxide condensate of alkyl phenol. Nonionic 90 30.8 37.5 1.33 0.038 only 
32 Lubrol W Arnold, Hoffman & Company, Inc. Ethylene oxide condensate of fatty alcohol. Nonionic 100 38.3 100 1.24 022 meee 
33 Marasperse CB Marathon Corp. Partly desulfonated sodium lignosulfonate. Anionic 100 47.4 Ss 1.01 084 displ 
34 Marasperse N Marathon Corporation Sodium lignosulfonate. Anionic 100 52.5 S 98 148 : 
35 Nacconol LAL National Aniline Division Allied Sodium Laury] sulfoacetate. Anionic - 29.0 S 1.23 039 neces 
Chemical & Dye Corporation trolet 
36 Nacconol NRSF National Aniline Division Allied Alkyl ary] sulfonate. Anionic 90 32.0 S 1.28 067 
Chemical & Dye Corporation the I: 
37 Nekal BX-76 General Dyestuff Corporation Sodium alkyl naphthalene sulfonate. Anionic 70 31.3 S 1.10 031 | 
38 Oronite Dispersant, NI=W Oronite Chemical Company Alkylphenylpolyoxyethylene ether. Nonionic 100 30.6 44.7 1.29 161 mon 
39 Nonic 218 Sharples Chemicals, Inc. Polyethylene glycol tertdodecylthio ether Nonionic 95 29.5 56.2 1.29 .192 consi 
40 Nonisol 210 Alrose Chemical Company Polyethylene glycol ester of oleic acid. Nonionic 100 30.4 <0 1.20 084 ‘ 
41 Pluronics F-68 Wyandotte Chemical] Corporation Condensate of ethylene oxide with pro- Nonionic 100 42.5 > 100 1.21 045 effect 
pylene glycol and oxide. ane 
42 Pyronate L. Sonneborn Sons, Inc. Petroleum sulfonate, sodium salt. Anionic 34.0 s 1.04 118 an ac 
43 Santomerse KDT Monsanto Chemical Company Substituted polyamine. Nonionic 100 27.8 5.5 1.38 .170 be 
44 Sequestrene NA 4 Alrose Chemical Tetrasodium ethylenediaminctetra-acetate Anionic 100 71.6 S 1.30 081 
: dihydrate. i ' ; lodge 
45 Sterox SK Monsanto Chemical Company Polyoxyethylene thioether. Nonionic 100 29.2 1.7 1.21 045 
46 Synthetics B-79 Hercules Powder Company = glycol ether of alkylated Nonionic 100 31.1 79.5 1.28 . 069 poro 
phenol. 
47 Synthetics B-48 Hercules Powder Company Polyethylene glycol ester of rosin. Nonionic 100 36.0 52.0 1.30 001 A 
48 Tergitol-4 Carbide and Carbon Chemical Co. — ——- derivative of branched Anionic 25 29.6 D 1.04 . 092 betw 
‘atty alcohol. 
49 Tide Proctor and Gamble Company Heavy duty detergent formulation. Anionic 15.0 S 1.26 038 phas 
50 Triton K-60 Rohn & Hass Company Stearyl dimethyl benzyl ammonium chloride. Cationic 25 34.3 D 1.08 114 smal 
51 Triton X-155 Rohn & Haas Company Alkyl aryl polyethylene glycol ether. Nonionic 100 29.8 <0 1.24 045 ‘ | 
52 Triton X-200 Rohn & Haas Company Sodium salt of alkyl aryl polyether sulfonate. Anionic 28 29.3 S 1.02 081 be a 
53 Tween-80 Atlas Powder Company Polyoxyethylene — monooleate. Nonionic 100 37.9 89 1.21 . 190 nels 
54 Victawet 12 Victor Chemical Works Alkyl— 0 — P = 0 — Nonionic 100 27.0 D 1.11 045 trifu 
55 Victawet 35B Victor Chemical Works Nas Rs(P3010)2, R = 2 — ethylhexy). Anionic 70 26.5 8 1.08 054 stud: 
56 Victawet 58 B Victor Chemical Works Nas Rs(P30i0)2, R = capryl. Anionic 70 24.7 Ss 1.01 087 from 
1 Concentration of solutions — 1.0 wt per cent. 2 Concentration of solutions — 0.1 wt per cent, (1000 p.p.m.) dro 
3 § — forms clear solution at 25° C. « D — forms turbid a at 25° C p 
a nn ——————— : Se ene a fore 
incorporate them into one factor by TAG thermometer calibrated at 0 and absorbance (optical density) values med 
measuring the surface tensions of pure 25 C. The cloud points were found to were determined at the wave length of fron 
liquids and arriving at anempirical cor- _ be distinct and reproducible with con- — one of the maxima in the absorption latin 
rection factor. Accordingly, the instru- siderable precision. A few of the cloud- spectrum. The maximum at 276 mu was cent 
ment was calibrated over the range of point determinations were repeated used for detergents containing a phenyl not 
surface tension to be investigated by with 0.1-per cent detergent solutions. group. Aqueous detergent solutions of Ing 
measuring the surface tensions of puri- Only slight differences were observed known concentration were prepared P 
fied benzene and nitrobenzene. In this between the cloud points for the l-per = and calibration curves of absorbance tod 
range cent and 0.1-per cent solutions. This is versus concentration were determined. gent 
y(corrected) = y(observed) < 0.93, in agreement with previous reports.'718 The calibration curves were linear in fron 
where y = surface tension (dynes per Adsorption at Sand-Water Interface. accordance with Lambert-Beer’s law. Inve 
centimeter) Absorption spectra of the detergent Detergent solutions of known volume fror 
Temperature control was obtained by solutions to be studied were deter- and various known concentrations were on s 
using a combination thermostat-elevat- mined with a Beckman DU spectro- shaken with weighed amounts of Tip ad 
ing platform.?® photometer. Subsequent concentration- Top sand on a Burrell “wrist-action” mor 
shaker until equilibrium was reached. may 
Soenywaet Shenemenments ppm tor deseeiie concentration sf Setiyesr ‘The surface areas of the 2 sand samples | 1 
The cloud points of 1-per cent deter- solutions refers to “per cent concentration by | used were 245 cm? per gram (100 to 140 Is d 
P ° ° weight” or “parts per million by weight,” re- 2 fror 
gent solutions were determined with a spectively. mesh) and 305 cm? per gram (140 to 
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200 mesh). Distilled water shaken with 
sand under the same conditions was 
used as a standard. The equilibrium 
concentrations were determined from 
the calibration curves by determining 
the absorbance of the supernatant solu- 
tions after centrifuging to remove as 
much of the suspended material as 
possible. The amount of detergent ad- 
sorbed (removed from solution) was 
calculated from the observed change in 
concentration. 

Samples of a solution of Synthetics 
B-79 were shaken with the same 
amount of sand for different lengths 
of time and the absorbance of the 
supernatant solutions was determined. 
It was observed that equilibrium was 
established within an hour under these 
conditions. 


Discussion of Results 

Displacement Efficiencies. The abil- 
ity of a detergent solution to displace 
petroleum from solid surfaces is a pri- 
mary requirement if the detergent is to 
aid in a more complete recovery of 
petroleum from reservoirs that have 
hydrophobic surfaces. This is not the 
only requirement, however, as better 
displacement of petroleum may not 
necessarily result in more complete pe- 
troleum recovery. This is illustrated by 
the large amount of residual oil com- 
monly remaining in formations that are 
considered to be water-wet. After an 
effective displacement of petroleum by 
an aqueous phase, the residual oil may 
be present in discontinuous drops 
lodged in the irregular openings of the 
porous medium. 

A decrease in the interfacial tension 
between the oil drops and the aqueous 
phase would favor the formation of 
smaller or more labile drops that might 
be able to traverse the tortuous chan- 
nels partly filled with water. In the cen- 
trifugal displacement test used in these 
studies, oil that had been displaced 
from the sand surface to form isolated 
drops was subjected to a centrifugal 
force that tended to eject it from the 
medium. The removal of displaced oil 
from the medium was expedited by agi- 
tating the sand between applications of 
centrifugal force. These conditions are 
not encountered in actual water-flood- 
ing conditions. 

Purposes of these studies were: (1) 
to determine efficiency of various deter- 
gents in displacement of petroleum 
from oil-wet sand surfaces and (2) to 
Investigate accumulation (adsorption 
from aqueous solutions) of detergents 
on sand surfaces. This accumulation of 
a detergent on the sand surfaces re- 
moves the detergent from solution and 
may economically prohibit its use.1° 
_ The term “displacement efficiency” 
is defined as the amount of oil displaced 
from the synthetic oil sands by a deter- 


gent solution relative to the amount dis- 
placed from corresponding sand sam- 
ples by distilled water. Results obtained 
in this test are subject to random errors 
in the sampling of the oil sand. As no 
way has been found to eliminate these 
errors, it is essential that conclusions 
be drawn from statistical calculations 
rather than from the observations of a 
single test. Statistical methods for 
evaluating finite sets of data as de- 
scribed by Youden”° were used in these 
studies. 

Visual examinations of the synthetic 
oil sands after centrifugal displacement 
tests gave convincing evidence of the 
ability of some of these detergents to 
remove oil from the sand. The sand was 
nearly white and flowed freely after us- 
ing detergents that gave a high calcu- 
lated displacement efficiency. Samples 
of synthetic oil sands after tests using 
water remained brown and formed a 
coherent mass in the bottom of the 
tube. The least effective of the deter- 
gents tested produced about the same 
effect as water. The relative displace- 
ment efficiencies of 0.1-per cent solu- 
tions of 56 detergents tested are re- 
corded in Table,2. Except for Igepal 
CO-710 and Pyronate these displace- 
ment efficiencies were determined with 
a synthetic oil sand containing 67.5 
gm of Rio Bravo crude oil per kilogram 
of sand. The displacement efficiencies 
of these two detergents were deter- 
mined with a similar synthetic oil sand 
prepared with Oklahoma City Wilcox 
crude oil. The displacement efficiencies 
of the 30 nonionic detergents tested 
ranged from 1.02 to 1.38. The average 
value was 1.24, and the average stand- 
ard deviation 0.095. The standard de- 
viation calculated for the set of data on 
each detergent is listed in Table 2.» 

The detergent properties of nonionic 
detergents often are enhanced by mix- 
ing them with inorganic builders. The 
polyphosphates are among the most ef- 
fective builders for these detergents in 
many applications. Since the builders 
are usually less expensive than pure 
detergents, their use would have the 
added advantage of lowering the cost 
of nonionic detergents as water-flood- 
ing additives. As the purpose of these 
studies was to establish the effects of 
commercially available detergents, no 
attempts were made to change their 
effectiveness by adding builders. 
ob The normal law of error states that two 
thirds of all observations within a large set of 
data will deviate from the average by less than 
one standard deviation. Measurements that dif- 
fer a small amount from the average are more 
frequent than measurements that differ con- 
siderably from the average. For example, if 
100 displacement efficiency determinations were 
made with a 1,000-ppm solution of Synthetics 
B-79 (average displacement efficiency — 1.27, 
standard deviation = 0.069) it would be ex- 
pected that 67 values would fall in the range 
1.20 — 1.34, with a large number clustered 
about 1.27. Furthermore, 95 values would fall 
in the range 1.13-1.41 (average + 2 standard 
deviations). This is a numerical illustration of 


the necessity for using statistical methods rather 
than relying on single tests. 
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Reference to Table 2 shows that fo: 
the Ethomids there is a general cor- 
relation between surface activity (de 
crease in surface tension) and displace 
ment efficiency. The members of this 
series that have the highest surface 
activity also have the highest displace 
ment efficiency. This is only a general 
trend, and there are individual ex 
ceptions. A similar but more marked 
trend was reported for three series of 
polyoxyethylated detergents.® Othe: 
evidence of a correlation between sur- 
face activity and displacement effi- 
ciency within a series of detergents 
based on the same hydrophobic group 
and made by the same company is ob- 
tained by comparing Igepal CA-630 
with Igepal CO-710 and Emulpho: 
VN-430 with Emulphor ON-870 
There is no apparent correlation be 
tween surface activity and displacement 
efficiency when a variety of detergents 
of different chemical composition is 
compared. 

Cross'* points out that, although 
detergents based on phenols having 
slightly different alkyl groups can be 
prepared with almost identical proper- 
ties by adjusting the length of the poly- 
oxyethylene chains, equivalent prod- 
ucts cannot be obtained irrespective of 
the structure of the lipophilic (oil-solu- 
ble) group. Thus, it would not be ex- 
pected that correlations of this nature 
could be extended from one kind of 
detergent to another. The correlation 
between surface activity and displace- 
ment efficiency within a related series, 
however, is expected, since both of 
these properties are influenced by the 
HLB of the detergent. 

The displacement efficiencies of 2! 
anionic detergents tested ranged from 
0.96 to 1.30. The average value was 
1.09 and the average standard devia- 
tion 0.080. On the average, the anionics 
were markedly inferior to the nonionics 
in this respect. However, the Nac- 
conols, Tide, and Ahcol 350 were about 
as effective as the average nonionic 
detergent. These are heavy-duty deter- 
gent formulations containing carefully 
selected builders. It would appear that 
some anionic detergents, particularly 
the alkyl aryl sulfonates, can be pre- 
pared in formulations to give high dis- 
placement efficiency. Reaction of this 
type of detergent with the rather con- 
centrated brines that sometimes are 
encountered in water-flooding opera 
tions may limit their use. Therefore, if 
anionic detergent formulations are to 
be used, a knowledge of the flood-water 
composition is required. 

Results of tests with solutions of 
Wetting Agent F-126 and Sequestrene 
NA4 show that surface activity is not 
necessarily a decisive factor when two 
detergents of different types are being 
compared. Wetting Agent F-126 is an 
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unusual substance, as it lowers the sur- 
face tension of water to 18 dynes per 
centimeter. Therefore, it is more sur- 
face-active than almost any known 
pure substance; yet, it was quite inef- 
fective in displacing petroleum from 
sand. Sequestrene NA4 has virtually 
no surface activity, but it was the most 
effective anionic substance tested. It 
was noted that, after the petroleum was 
displaced by solutions of Sequestrene 
NA4, the sand was exceptionally light- 
colored and free-flowing. This is sub- 
jective evidence that this substance was 
very effective as a petroleum-displacing 
agent. The Marasperses, which are 
marketed as dispersants rather than 
detergents, are low both in displace- 
ment efficiency and surface activity. 

A small number of cationic deter- 
gents was tested. These were ineffec- 
tive as petroleum-displacing agents 
with the exception of the Ethomeens. 
The average displacement efficiency 
was 1.13, and the average standard de- 
viation was 0.077. The Ethomeens can 
be made with varying degrees of ioniza- 
tion tendency from exceedingly strong 
to almost nonionic forms. Quaternary 
ammonium chlorides are widely used 
as cationic agents and are commonly 
used to control biological fouling of 
water in circulating systems. The ob- 
servation that some of the cationic 
detergents produced slightly less oil 
than did pure water should not detract 
from their value as bacteristatic agents. 
Concentration of the detergent solu- 
tions was 1000 ppm in these displace- 
ment tests whereas detergents com- 
monly are used at concentrations of 
less than 10 ppm to control bacteria. 
Previous studies’ indicated that effec- 
tiveness of several detergents in dis- 
placing petroleum decreased when the 
concentration was less than 50 ppm. 
Therefore, it is probable that no nega- 
tive effects in oil displacement would 
result from using cationic detergents as 
bactericides. 

A few of the nonionic detergents 
also were tested with a synthetic oil 
sand prepared from crude oil from the 
Oklahoma City, Oklahoma, oil field. 
The average amount of oil displaced 
from 30 gm of this synthetic oil sand 
by water was 1.55 ml, or 68 per cent of 
the total oil present. From 30 gm of the 
synthetic oil sand prepared with Rio 
Bravo crude oil, water displaced 1.43 
ml, or 63 per cent of all the oil present. 
These figures agree with those of an 
earlier study.® Statistical calculations 
show that the probability of this small 
difference being valid is 85 per cent. 
The average displacement efficiency of 
the nonionic detergents tested with the 
Oklahoma City Wilcox synthetic sand 
was 1.26 and, as stated above, for the 
Rio Bravo synthetic oil sand was 1.24. 
An average of 86 per cent and 78 per 
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FIG. 1. CLOUD points and displacement efficiencies for 


polyoxyethylated detergents. 


cent of the total oil present was dis- 
placed by nonionic detergent solutions 
from the Oklahoma City Wilcox and 
Rio Bravo synthetic oil sands respec- 
tively. It appears, as reported previ- 
ously,® that it is slightly easier to dis- 
place Oklahoma City Wilcox crude oil 
from sand than it is to displace Rio 
Bravo crude oil. 

Nonionic detergents containing a 
polyoxyethylene chain as the hydro- 
philic group often are less soluble in 
warm water than in cold water. The 
temperatures at which such detergents 
cease to form true solutions are known 
as “cloud points.” The cloud point of a 
detergent solution is a useful physical 
property since it may be used as a 
measure of the HLB of the detergent as 
well as a solubility reference point.'® 
Cloud points of 45 to 55 C are gener- 
ally indicative of the HLB necessary to 
establish optimum wetting properties 
for this type of detergent in many ap- 
plications. The results of an earlier 
study® showed that many polyoxyethy- 
lated detergents with cloud points 
above 55 C maintained a high petro- 
leum displacement efficiency. Fig. 1 
presents a correlation of cloud points 
and displacement efficiencies of the 
relatively pure nonionic detergents that 
had a polyoxyethylene chain as the hy- 
drophilic portion. Detergents having 
cloud points from about 40 to 70 C 
have a maximum in displacement effi- 
ciency. Statistical calculations indicate 
that the probability of this maximum 
being valid is about 80 per cent. Deter- 
gents having cloud points in this range 
are considerably more efficient in oil 
displacement than the average of the 
nonionic detergents tested. These re- 
sults indicate that the HLB of a deter- 
gent is one of the decisive factors in 


determining its petroleum-displace- 
ment efficiency. It would be expected 
that the various detergents represented 
in Fig. 1 could be modified to increase 
their petroleum-displacing efficiency. 
For example, a Tween with a shorter 
polyoxyethylene chain length or a 
Sterox of longer polyoxyethylene chain 
length would exhibit lower and higher 
cloud points respectively than Tween 
80 and Sterox SK. Therefore, the 
Tween and Sterox modified in this man- 
ner would be expected to exhibit in- 
creases in displacement efficiencies. 

The study of polyoxyethylated deter- 
gents reported recently®> showed that 
detergents having cloud points some- 
what below the test temperature were 
highest in displacement efficiency. It 
would be expected that detergents of 
higher cloud points (more water-solu- 
ble) would be more effective at higher 
temperatures. Future research designed 
to test this postulate is planned. If 
this postulate is correct, it should be 
possible to select the best (in displace- 
ment efficiency) member of a series of 
polyoxyethylated nonionic detergents 
by considering the temperature in: 
volved and the cloud point of the deter- 
gents. That is, considering a series based 
on the same hydrophobic group, the 
best detergent for oil displacement 
should be the one having a cloud point 
near the temperature of the test. 


Adsorption at the Sand-Water 
Interface 

Determination of the amount of 
detergent adsorbed on sand surfaces 
requires the accurate analysis of dilute 
detergent solutions. Two methods are 
generally applicable—one based on 
surface-tension measurements and the 
other on ultraviolet absorption. A third 
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FIG. 3. ADSORPTION isotherm of Igepal CA-630 on Tip Top sand. 


method, employing radioactive tracer 
techniques, is being developed. 

The surface-tension method, using a 
du Nouy ring, probably has been used 
more than any other method since it 
can be applied to any substance that 
lowers the surface tension of water. 
This method is extremely sensitive at 
concentrations below the critical mi- 
celle concentration of the detergent. 
Fig. 2 presents graphically the surface- 
tension concentration data for solu- 
tions of Igepal CA-630 and Oronite 
NI-W. This figure illustrates the sharp 
change in surface tension as the deter- 
gent concentration increases from 0 to 
about 50 ppm for Oronite NI-W and 
from 0 to about 100 ppm for Igepal 
CA-630. Higher concentrations can be 
determined only by dilution to this 
range. This dilution need not influence 
the relative error in concentration de- 


termination but has a large effect on 
the relative error in determining the 
change of concentration. Thus the 
usual difficulty of determining a small 
difference (AC) between two large 
quantities (Cy and C,,) is increased by 
the necessity for dilution to the concen- 
tration-sensitive range.° 

The Beckman spectrophotometer is 
useful for analyses of solutions con- 
taining detergents that have a strong 
light-absorbing group. For concentra- 
tions below about 1000 ppm this 
method requires no dilutions (as in the 
du Nouy method) since the concentra- 


¢ For example, calculations based on the sur- 
face tension-concentration data (Fig. 2) and 
the adsorption isotherm (du Nouy, Fig. 3) of 
Igepal CA-630 show that a constant error of 
2 per cent in equilibrum concentration would 
result in an error of 2.2 per cent in T at an 
equilibrium concentration of 28 ppm and an 
error of 14.0 per cent in Tf at an equilibrium 
concentration of 895 ppm. These calculations 
assume no errors in the actual dilution process. 
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tion-absorbance curve is linear in the 
range to be studied. The method is 
complicated, however, by the stable 
suspension of fine sand particles by the 
detergent solutions. These suspensions 
make the validity of measurements be- 
low 50 ppm very doubtful and may 
lead to anomalous results if the suspen 
sion of sand particles depends on dete! 
gent concentration. 

A combination of light-absorption 
and surface-tension methods may give 
results not obtainable by either method 
alone. The adsorption isotherms cal 
culated from ultraviolet measurements 
can be corrected at extremely low 
equilibrium concentrations by measure. 
ments with the du Nouy balance. Fig. 3 
shows the adsorption isotherm of Igepal! 
CA-630 calculated from surface-ten- 
sion data, ultraviolet data, and ultra 
violet data corrected by surface-tension 
measurements below 50 ppm. 


The surface area of the adsorbent is 
one of the most important variables in 
adsorption from solutions. For this rea 
son, adsorption isotherms based on 
surface area rather than weight of ad- 
sorbent are readily correlated with the 
data of other laboratories. Further- 
more, the approximate amount of ad- 
sorption to be expected in a reservoir 
can be calculated from laboratory data 
if values of surface area are available 
The adsorption isotherms of Oronite 
NI-W in Fig. 4 show the adsorption of 
this detergent on 100 to 140 mesh Tip 
Top sand and on 140 to 200 mesh Tip 
Top sand. These curves are plotted 
from a combination of light-absorp- 
tion and surface-tension data. The close 
similarity of the 2 isotherms, deter- 
mined on sand of 2 mesh sizes, indi- 
cates the value of plotting detergent 
adsorption as a function of surface area 
rather than as a function of weight of 
adsorbent. 


As pointed out by Preston and Cal 
houn,”! according to chromatographic 
theories a detergent zone may be 
caused to move through a formation 
by following the injected detergent 
solution with water. Shape of the ad- 
sorption isotherm determines whether 
the boundaries of the detergent zone 
will tend to decrease in concentration 
spontaneously or to resist decreases in 
concentration. The detergents studied 
have adsorption isotherms that are con- 
cave toward the abscissa at the lower 
concentrations. Therefore, the leading 
boundary of the detergent zone should 
exhibit self-sharpening tendencies?!2° 
thus resisting decreases in concentra- 
tion, whereas the trailing boundary 
should tend to spread out spontane- 
ously. This theory is strietly applicable 
only if equilibrium is established instan- 
taneously. A finite rate of equilibrium 
establishment would result in a gradual! 
broadening of the detergent zone with 
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FIG. 5. LANGMUIR plots of Oronite Dispersant NI-W on sand. 


a consequent lowering in concentration. 
The adsorption isotherms of Oronite 
NI-W are unusually good examples of 
the Langmuir isotherm.’ If the Lang- 
muir equation can be applied to an ad- 


4 The adsorption theory on which the Lang- 
muir adsorption equation is based postulates 
that whenever gas (or solute) molecules strike 
a surface they do not in general rebound elas- 
tically but are held by the solid surface. The 
condensed molecules may evaporate but the 
time lag between condensation and evapora- 
tion causes an accumulation of the gas (or 
solute) particles on the surface. This accumula- 
tion is termed “adsorption.’”” Under proper 
conditions, the solid may become covered with 
a layer of molecules. This layer, owing to the 
nature of surface forces, is usually only 1 
molecule thick (23). Therefore, the Langmuir 
theory has become known as the monomole- 
cular layer theory. The original theory de- 
scribed the adsorption of a gas by solid sur- 
faces. The solute molecules in a dilute solu- 
tion, however, may be visualized in the same 
manner as the gas molecules. Laboratory ex- 
periments have shown that the adsorption of 
many gas (or solute) molecules at low rela- 
tive pressures (or concentrations) may be 
described by the Langmuir theory. 
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sorption process, a plot of C/T versus 
C should be linear, where “C” is the 
equilibrium concentration (ppm) and 
“fp” is the grams of detergent adsorbed 
per square centimeter of solid surface. 
This is observed to be the case in Fig. 
5, which is a Langmuir plot of the ad- 
sorption of NI-W on sand samples of 
two mesh ranges. Igepal CA-630 pre- 
sents an interesting contradiction since 
its adsorption is not described by any 
of the usual isotherms. Since the low- 
concentration portion of both isotherms 
are nearly linear, however, an approxi- 
mation of the rate at which zones of 
these detergents would be expected to 
move through porous media can be ob- 
tained by the methods described by 
Preston and Calhoun*! and _ True- 
blood.?? Calculations for typical non- 


ionic detergents based on either the 
linear portion of the isotherms or on 
the Langmuir equation, where appli- 
cable, indicate that the detergent zone 
may move from 0.05 to 0.2 times as 
fast as the advancing water front when 


‘ the injected detergent solutions are di- 


lute (25 to 500 ppm). 

According to the equations for rate 
of zone movement,”! the rate at which 
a detergent zone will move through a 
porous media depends on the porosity 
of the medium and on the constants of 
the adsorption isotherm. These con- 
stants, in turn, depend on the surface 
area of the medium. Therefore, the 
above calculated rates apply only to the 
particular medium used (Tip Top sand, 
140 to 200 mesh, 305 cm? per gram) 
at the stated porosity. Use of the proper 
functions of these variables allows data 
obtained with one medium to be ap- 
plied to the calculation of the rate of 
detergent-zone movement through me- 
dia of different surface areas and poros- 
ities but similar surface composition. 

As mentioned above, these calcula- 
tions assume that equilibrium condi- 
tions are established instantaneously. 
Results of preliminary studies in the 
Bureau of Mines laboratory indicate 
that equilibrium may not necessarily be 
established under normal flooding con- 
ditions. If this is true, the concentration 
of the zone will be less than that of the 
injected solution (if the detergent zone 
is being moved by pure solvent), but 
the detergent front will move more 
rapidly than calculated from the ad- 
sorption isotherm. Thus the detrimental 
effect of decreasing concentration is 
countered by a_ beneficial. effect of 
faster movement of the detergent zone. 


Conclusions 

1. The efficiency with which 0.1-per 
cent aqueous solutions of 56 detergents 
displace petroleum from sand has been 
determined by a centrifugal method. 
These detergents include 30 nonionic, 
21 anionic, and 5 cationic types, rang- 
ing from oil-soluble to water-soluble 
forms, and contain 36 different chemi- 
cal constituents. Implications of the re- 
sults of the centrifugal-displacement 
tests as applied to water-flooding are 
discussed. 

2. The surface tensions of 1-per 
cent solutions of the detergents tested 
have been determined by the du Nouy 
ring method. The surface-tension ap- 
paratus was comprised of a modified 
chainomatic balance and a recently de- 
veloped thermostat-elevating ‘platform. 

3. The cloud points of 1-per cent 
solutions of the detergents that ex- 
hibited decreased solubility in warm 
water were determined. The detergent 
solutions exhibiting this inverse solu- 
bility-temperature relationship were 
nonionics and, with the exception of 
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Santomerse KDT, were polyoxyethy- 
lated types. 

4. Surface tension-concentration 
curves reported for Oronite Dispersant 
NI-W and Igepal CA-630 are typical 
examples of curves obtained with poly- 
oxyethylated detergents. The effects of 
the shapes of these curves on analysis 
of detergent solutions by the surface- 
tension method were discussed. A gen- 
eral correlation between surface activ- 
ity and displacement efficiency was ob- 
served when detergents of similar com- 
positions were compared. No correla- 
tion was observed between these prop- 
erties when different types of detergents 
were compared. 

5. Studies of the adsorption of Oro- 
nite NI-W and Igepal CA-630 on sand 
from aqueous solutions are reported. 
The methods of analysis used were 
based on surface-tension and light-ab- 
sorption measurements. Data from 
these studies are plotted as adsorption 
isotherms and, where applicable, as 
Langmuir isotherms. Adsorption of 
these two detergents is representative 
of the other polyoxyethylated deter- 
gents studied. 

6. The rate at which a detergent 
zone should move through porous 
media, as calculated from the chroma- 
tographic theory, is presented. The ef- 
fect of a finite rate of establishment of 
equilibrium is discussed briefly. Cal- 
culations based on the adsorption iso- 
therms determined for nonionic deter- 
gents indicate that the rate of detergent- 
zone movement relative to water-front 
movement should vary from about 
0.05 to 0.20 in the porous medium 
used. 

7. Correlations between the cloud 
points and displacement efficiencies for 
polyoxyethylated detergents are pre- 
sented. Small individual deviations 
from the composite curve are attributed 
to the effects of different lipophilic (oil- 
soluble) groups. Polyoxyethylated de- 
tergents having cloud points between 
about 45 and 70 C exhibited displace- 
ment efficiencies well above the aver- 
age value for all nonionic detergents 
tested. This observation agrees with the 
widely. accepted conclusion that poly- 
oxyethylated .detergents having cloud 
points from 45 to 55 C generally ex- 
hibit optimum detergent properties and 
the previously reported observation 
that polyoxyethylated detergents mafn- 
tain a high displacement efficiency at 
cloud points above this general range. 

8. The average displacement effi- 
ciency of 1.24 for 0.1-per cent solu- 
tions of 30 nonionic detergents is 
superior to the average efficiencies for 
anionic and cationic detergents. The 
average displacement efficiencies of 21 
anionic and 5 cationic detergents were 
1.09 and 1.13, respectively. Some 
heavy-duty anionic detergents and two 
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weakly cationic detergents were quite 
effective. 

The amount of Oklahoma City Wil- 
cox crude oil displaced by distilled 
water from 30 gm of synthetic oil sand 
was 1.55 ml, or 68 per cent of the oil 
present. Similar determinations on syn- 
thetic oil sand prepared with Rio Bravo 
crude oil gave corresponding oil-dis- 
placement values of 1.43 ml or 63 per 
cent of the oil present. Although most 
of the determinations were made with 
the Rio Bravo synthetic sand, it ap- 
pears that the Oklahoma City Wilcox 
crude oil is slightly easier to displace 
from sand than is the Rio Bravo crude 
oil. The average amounts of total oil 


displaced by the different ionic types 
were: Nonionic, 78.1 per cent; anionic, 
68.7 per cent; and cationic, 71.2 per 
cent. The amount of oil displaced by 
nonionic detergents ranged from 64.3 
percent to 86.9 per cent of the total oil 
present. 

These results indicate that under test 
conditions several detergents are capa 
ble of increasing the efficiency of petro 
leum displacement from oil-wet sand 
Thus, they satisfy the first requirement 
of a flood-water additive for reservoirs 
containing hydrophobic surfaces. Thei: 
effect in increasing the movement of 
discontinuous drops that have already 


been displaced from the surface 
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through porous media has not been in- 
vestigated. This is the subject of pro- 
posed future research. 
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a“ We believe Tret-O-lite dehydrating chemicals are 
inn the best obtainable, and that their use will result 
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‘ker, Tretolite service engineers are located all over the 
oil world because years of experience have shown 
ives. that even the best dehydrating chemicals must 
be correctly applied to deliver top dehydrating 
bo ' performance. 


ehn, You can easily prove these statements to your own 
* satisfaction —just call the Tretolite service engineer 
in your area when you have an emulsion problem. 





TRETOLITE COMPANY 


Chemicals and Services for the 
Petroleum Industry 


SAINT LOUIS 19, MISSOURI + LOS ANGELES 22, CALIFORNIA 


DEHYDRATING + DESALTING + CORROSION INHIBITING 
1939, 153-2 SCALE PREVENTING - PARAFFIN REMOVING + WATER DE-O 
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WHAT'S DOING IN DRILLING 





OKLAHOMA 


% The Southeast Bradley field of 
Grady County received a dual pay 
zone extension with the completion of 
the Magnolia No. 1 Howell-Gragg 
through perforations in the Bromide 
section. From the interval 13,832-991 
ft, the well flowed at the rate of 7 bbl 
per hour through a 24/64-in. choke. 
Gas-oil ratio was reported at 1129 to 
1, gravity 46 deg. The Springer sand, 





wasting money with costly, 
outmoded production methods— 


LOOK 


to faster, more economical 
pumping equipment— 


LISTEN 


to the advice of experienced 
production men and get a 


JENSEN! 


Maybe you'd like proof of 
JENSEN’S ability to perform 
better. Then drop a card or letter 
to us at Coffeyville, or see 

your Jensen Dealer. 


JENSEN 


BROTHERS MFG. CO., inc. 





Coffeyville, Kansas, U. S. A. | 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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topped around 9400 ft had previously 
shown for a commercial producer. This 
well is the deepest producer in Okla- 
homa. An earlier completion in state 
had been deeper but resulted in a small, 
non-commercial gas well. 

* A one-half mile southeast extension 
to the Erin Springs pool of Garvin 
County, Oklahoma, was_ indicated 
when Cities Service No. 1 Showalter 
flowed 176 bbl of oil through perfora- 
tions opposite the Hart sandstone from 
8502 to 8526 and from 8552 to 8567 
ft during a 24-hour test. Flow was 
through a 19/64-in. choke. 

On earlier tests, production was 
established from the Springer. Oper- 
ators are preparing to test both the 
Hart and Springer sandstones. 


ILLINOIS 


% The Texas Company has announced 
the completion of a wildcat well, the 
Raymond Moore No. 1, in White 
County, Illinois, as a producer. 

On the original production test, the 
discovery well flowed at the rate of 14 
bbl of pipe line oil an hour from per- 
forations in the McCloskey lime, 3289- 
3296 ft and 3296-3306 ft, with no 
water. The well was drilled to a total 
depth of 3344 ft. It is situated ap- 
proximately one mile southeast of the 
Trumbull pool extension. 


ARKANSAS 


% The Horsehead field in Southern 
Arkansas received a step-out with the 
completion of the Arkansas Fuel Oil 
No. 1 Pryor as a flowing Pettet well. 
Producing from perforations 5839-75 
ft, production on a %4-in. choke was at 
the rate of 442 bbl per day. Flowing 
tubing pressure was reported as 480 Ib 
with the gas-oil ratio 375 to | and the 
oil gravity 37.9 deg. Completion was 
the fourteenth in the field and confirms 
several additional locations. 


CANADA 


% National Petroleum Corporation 
Ltd., has announced that its McIntyre 
National No. 1 well, northeastern out- 
post in the Del Bonita field in Southern 
Alberta, has been completed as the best 
well to date in that areay’This well was 
given 1500 gal of acid at 1500-lb pres- 
sure and produced at the rate of 350 
bbl per day open flow. The well has 
now been placed on_ production, 
beaned back to 175 bbl per day of 
clean 38 gravity oil. 

High acid pressure indicates that the 

limestone may not yet be broken down, 
in which case further acidizing should 
result in still greater potential. Madi- 
son limestone was contacted at 5156 ft 
and drilled to a total depth of 5203 ft, 
opening up 38 ft of pay. 
* The British American Oil Company 
has announced the completion of an- 
other well on their Grose lease in the 
Roslea field of Manitoba Province. 
Situated near Virdien, the well has a 
productive ability in excess of 2500 bbl 
per day, larger than the previous record 
holder for the province, B-A-Union 
Gross No. 1. Drilled to a total depth of 
2097 ft, completion was in open hole 
from 2008 to total depth and test was 
after an acid treatment of 380 gal. 
Drilling in the area is proceeding with 
the fourth well by operator spudded. 
*% Socony-Vacum et al have com- 
pleted their Pembina No. 12-12 three 
miles east and a little south of the dis- 
covery well, Pembina No. 1. The dis- 
covery well, completed earlier this 
year, had yielded almost 2100 ft of 
clean oil on a 45-min test of the inter- 
val 5332-43. The new completion was 
tested in the same zone for one hour 
with a stem recovery of 3270 ft of 
clean oil. The producing formation in 
the two wells is the Cardium sand of 
Cretaceous age. Producing interval in 
the second well was 5078-95 ft. 


Rotary Rigs Operating in Oil Fields of United States and Canada* 


Nov. 17 





Pacific Coast 162 170 175 187 175 
Oklahoma 389 376 383 385 409 
Kansas 160 166 154 165 173 
Rocky Mountains 285 300 295 290 298 
Canada 159 149 157 158 159 
Ark-La-Tex 203 200 201 214 210 
West Texas and New Mexico ... 511 321 514 515 490 
Gulf Coast 588 591 592 600 607 
Illinois 158 152 140 165 170 
North Texas 343 353 359 365 388 
2958 2978 2970 3044 3079 
*As reported to the American Association of Oilwell Drilling Contractors by Hughes Too] Company. 





Nov. 24 Dec. 1 Dec. 8 Dec. 15 
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But why MEN over 45? 


Our doctors still don’t know why, but if you are a 
man over 45 you are six times as likely to develop 
lung cancer as a man of your age twenty years ago. 
They do know, however, that their chances of sav- 
ing your life could be about ten times greater if 
they could only detect cancer long before you 
notice any symptom in yourself. (Only 1 in every 
20 lung cancers is being cured today, largely be- 
cause most cases progress too far before detected.) 
That’s why we urge that you make a habit of hav- 
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ing your chest X-rayed every six months, no mat 
ter how well you may feel.. The alarming increas: 
of lung cancer in men over 45 more than justifies 
such precautions. Far too many men die needlessly |! 

Our new film “The Warning Shadow’”’ will tel! 
you what every man should know about lung 
cancer. To see this film and to get life-saving facts 
about other forms of cancer, phone the American 
Cancer Society office nearest you or simply writ: 
to “Cancer” —in care of your local Post Office. 


American Cancer Society 
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MAY HAVE THE 
KIGHT ANSWER 


...» from Y% HP to 240 HP... 
from: 20 bbls to 17,000 bbls... 
from 200’ to 10,000’ and more... 
Yes, a REDA may do that pump- 
ing job BETTER... 


Reda Pumps are accepted as. 
original equipment, or replacement | 
equipment, because they produce 
at a lower cost per barrel of fluid. | 
Whether it’s large volumes from | 
shallow depths, or modest volumes 
from great depths, Reda Pumps | 
provide operating savings. 


IMPROVED DESIGN: 


Constant research and design | 
improvement are responsible i 
lengthened operating life; corro- | 
sion resistance, low labor cost 
per barrel of fluid produced. 


IMPROVED EFFICIENCY: 


Greatly improved overall effi- | 
ciencies have improved Reda 
performance as much as 25%; a 
substantial operating saving. | 





























Tf you have a pumping problem, 
our engineering staff is always | 
ready to assist you. Phone or write: | 


PUMP COMPANY 
* 





BARTLESVILLE, OKLAHOMA 
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WYOMING 

% First Minnelusa production in the 
state is indicated in the completion of 
the Trigood Oil Company test extend- 
ing the Powder River Basin to the 
north. Drilled to a total depth of 8581 
ft in the Madison, the well was plugged 
back to 7650 ft for the completion at- 
tempt. Production under swab was re- 
ported as eight to ten barrels per hour 
of heavy 22 deg crude. 

% Stanolind has also discovered deep- 
er production in the unitized Beaver 
Creek field of Fremont County. In the 
No. 30M, Beaver Creek Unit, a test 
of the Madison Formation from 11,293 
to the total depth of 11,334 feet yielded 
a drill stem recovery of 430 feet of 39 
deg oil. The Beaver Creek field pro- 
duces from the Mesa Verde, the Ten- 
sleep, and the Lakota. 


TEXAS 

*% Lion Oil Company has announced 
completion of its jointly owned C. E. 
Marsh-Lea No. 1 in Crane County, 
Texas. The well is one mile east of pro- 
duction in the Lea, (Ellenberger forma- 
tion) field. 

Well was perforated in the Ellen- 
berger formation from 8240 ft to 8280 
ft and on potential test flowed at tl:< 
rate of 1704 bbl per day of 42.6 gravity 
oil through a small choke. 

% Humble has extended the Nelson 
field of Andrews County with the com- 
pletion of its No. 4 McFea for an indi- 
cated flowing potential of 1500 bbl per 
day. Test was for a 12-hour period. 
While flowing on a 38/64-in. choke, 
the well produced 748.51 bbl of 38.2 
deg oil with a gas-oil ratio of 738-1. 
Production was from two perforated 
intervals, 7260-80 and 7295-7315, and 
test was made after the formation had 
been treated with 1000. gal of acid. The 
recently extended field is approximate- 
ly 1314 miles southeast of Eunice, New 
Mexico. 

* A new extension to the Spraberry 
area is seen in the recent completion of 
the Southland Royalty No. 2-5-B Boyd. 
After fracturing with 4500 gal, the 
open hole section from 7219 to 7250 
ft produced at a rate in excess of 1000 
bbl per day, flowing through a '-in. 
choke. Initial gas-oil ratio was 930 io 
1, indicated crude gravity was 41 deg. 
Water was negligible on the test. 


NEBRASKA 

* The Bishop Oil Company has an- 
nounced the completion of its Torge- 
son No. 1 in Kimball County, Ne- 
braska, as a pumper. On completion 
test the well produced at the rate of 
107 bbl per day from the “J” sand zone 
perforated in the intervals 6486-93 and 
6502-04. The well is a quarter mile 
southeasterly extension of the Kimball 
field of the Denver-Julesburg Basin. 


THE 


LOUISIANA 

* Phillips Petroleum Company has 
discovered a new deep pay formation 
in the Bastian Bay field, Plaquemines 
Parish, South Louisiana, where its No. 
6 Fasterling well flowed at a daily rate 
of 373 bbl of oil through a small choke 
from perforations in a Miocene sand 
at 11,162-178 ft. In addition to the 
new deep discovery, the well indicated 
commercial production from the field’s 
regular 9100 ft Miocene pay zone in 
this parish. 

% A one-quarter mile southwest ex- 
tension for the Bourg field of Terre- 
bonne and LaFourche parishes of 
Louisiana was assured by Cities Serv- 
ice and Forest as result of tests at their 
Delta 10 P No. 1, the company has 
reported. 

On test through perforations in the 
“Pp” (Miocene) sand between 11,440 
and 11,470 ft, the well flowed at the 
rate of 7,580,000 cu ft of gas daily 
through 16/64-in. choke. Slightly more 
than 22 bbl of condensate were pro- 
duced with each 1,000,000 cu ft of gas 
produced. 

The well established production from 

the “Q” sand last week, logged between 
11,780 and 11,830 ft. 
%& The Republic Natural Gas Com- 
pany, in their No. 1 Martain-Cain, one 
half mile northeast of Colquitt, Clai- 
borne Parish, have a promising discov- 
ery in their Smackover completion. 
Flowing from casing perforations from 
10,102 to 10,120 on a quarter inch 
choke, production was at the rate of 
928 bbl per day at S51 deg oil. Gas-oil 
ratio while testing on a smaller choke 
was 2248 to 1. 


ARMITE 
} DRILL COLLAR 


& TOOL JOINT 
COMPOUND 






NON-ABRASIVE 

ANTI-GALLING 

LUBES & SEALS 

PREVENTS WEAR 

JOINTS BREAK EASY 
ers LESS TONG BREAKAGE 

: NON-CORROSIVE 





| LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 


ANTI-SEIZE SEAL 

NON-DRYING 

70% METALLIC LEAD 

PREVENT LEAKS 

FOR HI PRESSURE 

Hl TEMPERATURES 
At Supply Store Nearest Af 
ARMITE LABORATORIES 

6609 Broad St., Los Angeles 1, Calif. 
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ON’T BUY AN OBSOLETE RIG! 


A JAW CLUTCH TRANSMISSION RIG IS OBSOLETE! 


 MODERN-BUY WILSON! 


The ONLY All-Friction Clutch Drive Rig! 





AIR-TUBE 
DISC 
CLUTCH 


WILSON TITAN RIG 


Wilson Giant, Atlas, Titan and Super Titan Rigs use Air-Tube Disc Clutches in the 
compound, transmission and drum drives. You do not have to stop Wilson Rigs 
to change speeds. Why worry with an obsolete jaw clutch transmission or friction 
clutches that require cleaning? Be years ahead with Wilson instead. Be Modern— 
BUY WILSON! 


The FIRST NAME in DRILLING RIGS! 


WILSON MANUFACTURING CO., Inc. 





WICHITA FALLS, TEXAS, U.S.A. 

















EXPLORATION ACTIVITIES 








CALIFORNIA 


* Marking the first tidelands comple- 
tion since President Eisenhower signed 
the Submerged Lands Act into being 
on May 22, 1953, Monterey Oil Com- 
pany and Humble Oil and Refining 
Company jointly announce the dis- 
covery of an offshore oil field at New- 
port Beach, California. The exploratory 
well, Newport No. 1, which is bot- 
tomed at 4445 ft, was brought in De- 
cember 12, 1953, on the pump for 250 
bbl a day of clean 20 API gravity oil. 
With Monterey as operator, a first well 
was spudded on September 23, 1953, 
drilled to 7112 ft, and then plugged 
back to 900 ft. A second well was 
drilled from this depth to 4518 ft, and 
plugged back to 4445 ft. A string of 
7-in. casing was cemented at 4280 ft, 
and a perforated liner set in the oil sand 
interval between 4258 and 4443 ft. 

* Two new deep tests are scheduled 
for the Kern County area, site of the 
recent completion of the deepest pro- 
ducer and also of the deepest penetra- 
tion to date. The new wells are pro- 
jected to 13,000 and 11,600 ft and will 
be drilled, the deeper by Tidewater 
and the other by Superior. 


CANADA 
% Socony-Vacuum Oil Company, 
Inc., has announced successful tests on 
two indicated Western Canadian oil 
discoveries. 

The new wells are all in the same 
98,880-acre Crown reservation in 
which Socony-Vacuum, drilling on a 
farm-out from Seaboard Oil Company 
and associates, brought in two wildcat 
wells as producers earlier this year. 
Socony-Vacuum has now brought in 
four discovery wells out of five wild- 
cats it has drilled in this block, and 
the one confirmation-test well. 

Of the two new discoveries, Pem- 
bina No. 12-12 is three miles east and 
a little south of Pembina No. 1. In one 
hour of testing between 5078 and 5095 
ft, this well recovered 3270 ft of clean 
oil. 

The other of the newest discoveries 
is Violet Grove No. 30-2 four miles 
east and two miles north of Pembina 
No. |. In a test from 4853 to 4973 ft, 
this well recovered 440 ft of oil and 
200 ft of oil-and-gas-cut mud. 

All wells found oil in the Cardium 
sand, of Cretaceous age, and all are 
still drilling and testing. The oil in each 
well, as in the two earlier discoveries 
in this block—also in Cardium sand— 
is around 37 gravity. 

* Britco Oils announced that drilling 
has already started at their first test 
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well in their new exploratory program 
on 2,206 acres of oil and natural gas 
leases in the southwest of Ontario. The 
drilling contract for the initial two wells 
has been awarded to Demaray and 
Nicholis drillers. 


% Tide Water Associated Oil Com- * 


pany announced a new discovery of 
oil in Southwestern Saskatchewan. 

New Clover well is located in Sas- 
katchewan near the town of Shaun- 
avon, 40 miles north of the United 
States border. It is pumping 200 bbl of 
medium gravity oil daily from a depth 
of 4900 ft in the Jurassic zone. It is 
not yet determined whether the new 
well indicates a new pool or an exten- 
sion of the Dollard Oil field located 3 
miles to the west. 

The Tide Water Associated group is 
also completing another well, Dollard 
7-11, which indicates a new extension 
of the Dollard field five-eighth’s of a 
mile south. This well is being completed 
from a depth of 4700 ft in the Jurassic 
zone with production indicated at 200- 
250 bbl a day of medium gravity oil. 


NORTH DAKOTA 

* In McKensie County, North Da- 
kota, the Stanolind No. 1 Woodrow 
Star was fractured into a production of 
40 bbl per hour after recovery of load 
oil. The new well produces from the 
Devonian section from 10,526-56. Re- 
ported gravity of the crude was 42 deg. 


s 


AUSTRALIA 


% Discovery of the first commercial 
quantities of crude oil found on the 
continent of Australia has been an- 
nounced by Standard Oil Company of 
California. 

The Australian oil discovery has 
been made near Exmouth Gulf in an 
isolated section of Australia’s West 
Coast, some 600 miles north of Perth. 
The discovery oil well, Rough Range 
No. 1, was an exploratory venture of 
West Australian Petroleum Proprie- 
tary, Ltd., drilled to begin testing of 
more than 300,000 square miles held 
under long-term concession from the 
state of Western Australia. 

Discovery sands, located at a depth 
of 3605 to 3620 ft, yielded a high grade 
paraffin base oil. The formation was 
tested for 25 hours during which the 
crude oil flowed at a rate of twenty- 
three barrels an hour through a %4-in. 
bottom-hole choke. Crude gravity was 
43 deg. 

Significance of the discovery is in- 
dicated by the fact that Australia now 
is using, about 100,000 bbl of petro- 
leum products daily, all of which must 
be imported. 

Future plans for development of the 
concessionary areas include deeper 
drilling of the discovery well to test 
geologic formations lying beneath the 
discovery sands, and the drilling of 
other wells. 


GEOLOGICAL surveying party in Western Australia about twenty miles 
north of the site of Rough Range No. 1, important Australian wildcat being 
drilled by WAPET, Standard of California’s affiliate. 
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“Providing more reservoir revenue .. . through the production of more recoverable oil.’ 
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RUNNING TOUR WITH MEN IN THE INDUSTRY 





> Maurice S. Brooks, Jr., Union Produc- 
ing Company, has been named president 
of the Houston Landsmen’s Association. 

Other officers include: Presley E. Ven- 
son, Amerada Petroleum, first vice presi- 
dent; William F. Kissling, Sohio Petro- 
leum, second vice president; Lloyd J. Tay- 
lor, Floyd Karstein, third vice president; 
David E. Lowrey, Union Oil of Califor- 
nia, secretary; Albert N. Tanner, Crown 
Central, treasurer; George R. Bixler, 
BBM Drilling Company; Joseph C. Coul- 
ter, Humble; James B. Darby, American 
Republic Corporation, and J. W. Mc- 
Dugald, Jr., The Texas Company, direc- 
tors. 


> Buford F. Sutherland, Atlantic Refin- 
ing Company, has been elected president 
of the Dallas Landsmen’s Association for 
the year 1954. Other officers and directors 
of the Association are: 

Harry W .Bass, Jr., Harry Bass Drill- 
ing, first vice president; Wesley W. Weed, 
Sun Oil, second vice president; Paul E. 
Haralson, Magnolia Petroleum, third vice 
president; Stuart Hunt, Empire Drilling 
Company, secretary-treasurer, and E. H. 
Gunter, Grady H. Vaughn Company, 
sergeant at arms; J. W. Rawley, Seaboard 
Oil, director; Carle F. Sharp, Atlantic Re- 
fining, director; Edwin P. Davis, British- 
American, director. The new officers and 
directors assume office January 1, 1954. 

Sutherland, prior to his move to Dal- 
las, resided in Tulsa where he was presi- 
dent of the Tulsa Landmen’s Association 
for the year 1949-50. Davis, land super- 
visor of The British-American Oil Pro- 
ducing Company, is the retiring president. 








John O. Rundle, right, receives a watch 
from R. W. Wire, president of Loffland 
Brothers Company. 


> John O. Rundle, vice president of Loff- 
land Brothers Company of Venezuela and 
Loffland Brothers Company of Peru, who 
makes his headquarters in Maracaibo, 
Venezuela, completed 25 years of con- 
tinuous service with the Loffland organi- 
zation recently. At a party in his honor 
held in Maracaibo Rundle was the reci- 
pient of a watch in recognition of his out- 
standing service to the company, pre- 
sented to him by R. W. Wire, president. 

During the last 10 years Rundle has 
been in charge of Loffland Brothers’ for- 
eign operations. 


> J. P. Straight has been named assist- 
ant general superintendent of oil produc- 
tion for Cities Service Oil Company, with 
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headquarters in Bartlesville, Oklahoma. 
Straight, who has been superintendent of 
oil production for the Gulf Coast division 
in Houston, succeeds Glen R. Harsh, re- 
cently named manager of the oil produc- 
tion department of Cities Service Petro- 
leum, Inc., New York. 

Straight came with Cities Service in 
1929. He was named assistant division 
superintendent for the East Texas and 
Gulf Coast areas in 1943, and Gulf Coast 
division superintendent early this year. 

Replacing Straight in the Gulf Coast 
division will be F. D. Priebe, who has been 
district superintendent at Odessa, Texas. 
Don Kastner, district engineer at Odessa, 
will succeed to the superintendency. Max 
Bolick, assistant production foreman at 
Odessa, will become district engineer. 

Albert P. Coe, Jr., assistant production 
foreman at Eunice, New Mexico, will be 
transferred to Odessa, succeeding Bolick. 
R. P. Hemphill, assistant production fore- 
man at Hobbs, New Mexico, will replace 
Coe at Eunice and S. E. Woodruff of the 
natural gas division at Liberal, Kansas, 
will become assistant production foreman 


_at Hobbs. 





R. Earl Kirberger 


> R. Earl Kirberger has been appointed 
assistant to management of Service Drill- 
ing Company, and affiliated companies. 
Kirberger has had previous experiences 
with several of the larger local and na- 
tional equipment manufacturers and or- 
ganizations, in both sales and service 
work; in the drilling, producing and serv- 
ice phases of the oil business, both domes- 
tic and abroad. 


> Earl Ott, roustabout gangpusher, Bayou 
Sale district, Louisiana division, was pro- 
moted to farm boss at the Grand Isle dis- 
trict, by Humble Oil and Refining Com- 
pany. 

Laurie M. Sloan, district petroleum 
engineer at Friendswood in the Gulf Coast 
division, was transferred to the petroleum 
engineering division, Houston office, as 
senior petroleum engineer. 

Ollie L. Canion, assistant district chief 
clerk, was transferred from the Govern- 
ment Wells district, Southwest Texas divi- 
sion, to the gas division, Tomball gas 
system. 

L. B. Moore, rotary driller, Grand Isle 
district, Louisiana division, moved to 
Hobbs district, West Texas division, as 
rotary driller. 

Ralph T. Russell, assistant district chief 
clerk, was transferred from the Stratton 
district in Southwest Texas division to the 
Pickton district, East Texas division. 


» F. J. Adams, vice president of the Gulf 
Oil Corporation and the Gulf Refining 
Company, in charge of the corporation’s 
Fort Worth production division, has re. 
tired. Adams is a veteran of more than 
43 years of service with Gulf, having 
started as a clerk in the Beaumont, Texas, 
production office on his eighteenth birth- 
day, July 26, 1910. 

In 1950, the Fort Worth district was 
established as a separate production divi- 
sion, and Adams was elected a vice presi- 
dent, and placed in charge of operations 
there. 

H. M. Bayer, formerly manager of ex- 
ploration, is in charge of the company’s 
production operations in Fort Worth. A 
veteran of nearly 30 years’ service with 
the production division of the Gulf com- 
panies, Bayer, a geologist by education 
and training, has a wide knowledge of ex- 
ploration and oil production. Much of his 
experience has been in the area under the 
jurisdiction of Gulf’s Fort Worth office. 


> Damon Holditch has been appointed 
assistant superintendent of leasing for the 
Lone Star Gas Company. He will have 
headquarters in Dallas. 

Working under the supervision of Cur- 
tis Park, superintendent of leasing, Hol- 
ditch, among other duties, will be in 
charge of Lone Star’s lease agents and 
their assignments and will contact land- 
owners in the purchase of oil and gas 
leases on properties in Texas, Oklahoma, 
New Mexico, Montana, and Wyoming. 


Charles M. Moore, Jr. 


> Charles M. Moore, Jr., has been pro- 
moted from vice president and manager 
to president of Geophysical Service In- 
ternational Corporation, Calgary, Alberta. 
Promotion of F. J. Agnich from president 
to chairman of the board also was an- 
nounced. ; 

The Canadian geophysical company 1s 
an affiliate of Geophysical Service Inc., 
Dallas, Texas. Moore joined the staff of 
GSI in 1934 and has served as party chief, 
supervisor, and division manager of the 
GSI Canadian division, where he has been 
living since 1946, 
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In Perforating, Logging and Fishing Tool Services 


NEW SERVICES | NEW 100% 
NEW WAYS OF poing THINS 





CoB Latest News About New Tools, Techniques and Services és 





aa 


MORE PRODUCTION 


. «Is only PART OF THE STORY 


— IN ADDITION, McCULLOUGH 
PERFORATING SERVICE OFFERS 
YOU OTHER ADVANTAGES THAT 
MEAN LOWER COST, MORE SUC- 
CESSFUL WELL COMPLETIONS. 


Here are a few of them: 


M.Cutioucn 


Perforating Service 








Featuring 


M-3 (Burrless Bullet) and 


G LAS & J £ T Perforators 


“WORLD’S FASTEST, MOST EFFICIENT 
GUN PERFORATING SERVICE” 


Our 32-page, illustrated booklet, “How To Get More Oil”, 
gives the full story of how you benefit by using McCullough 
Perforating Service. If you have not received your copy, 
send for it TODAY! 





McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P. O. Box 2575) e Houston, Texas 


Cable Address: MACTOOL 
EXPORT OFFICE: Los Angeles, California 
CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan 
VENEZUELA: United Oilwell Service Co.,S.A.;Caracas, Anaco, Maracaibo 
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SAVES RIG TIME 


Simultaneous firing of Burrless Bullets or Glass 
Jets in single or multiple zone completions — plus 
record breaking efficiency of McCullough perforating 
crews and equipment (7752 Burrless holes in 73 
hours) save operators thousands of hours of rig time 
every year. EXAMPLE: Shot 136 holes in 4” liner at 
6752 feet in one electric wire line run, using McCul- 
lough Standard Casing Glass Jet Perforator in 34 
foot Steel Strip Carrier. Time on the job — one hour, 
twenty minutes. Production — 528 barrels per day. 


DEEPER PENETRATION 


“First time” job completion saves rig time and 
money. Improved firing power of both the McCullough 
M-3 (Burrless Bullet) and Glass Jet Perforators gain 
up to 25% deeper penetration than formerly — even 
under severest well conditions. More than ever, they 
are the “hardest shooting perforators in the world”. 
EXAMPLE: Excessively thick cement sheath behind 
7” O.D., 23 lb. casing. Well previously perforated by 
two different companies without results. Six shots at 
approximately 6690 feet with a McCullough Super 
Casing Glass Jet Perforator and Steel Strip Carrier 
resulted in 100 B/D — in only two hours rig time. 


““*PIN-POINT’? ACCURACY 


Extremely accurate wire line measurements, double- 
checked by electronic instrumentation, puts the shots 
where they count. Greatest assurance of successful 
job completion can be realized by perforating on the 
reliable information furnished by the McCullough 
Radiation Well Logger with Scintillometer. 

The extreme accuracy of this amazingly efficient in- 

strument will reliably measure, define and interpret 
the nature of the zone or intervals to be perforated — 
regardless of thickness. The simultaneous recording 
of a collar log is a further assurance of “pin-point”’ 
accuracy in perforating. For better results — Log 
AND Perforate by McCullough. 
EXAMPLE: Except for a small trace of oil, this well 
appeared to be dry. However, the McCullough Radia- 
tion Well Logger with Scintillometer picked up a four 
foot stringer of porous limestone at 3013 feet, con- 
fined above and below by shale beds. This four foot 
zone was perforated with 16 holes by a McCullough 
Standard Casing Glass Jet Perforator. Production — 
150 barrels of oil per day from what otherwise might 
have been a dry hole. Time on the job— only six 
hours to log and perforate. 











PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 


To obtain more information on products advertised see page E-65 





SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling, 
Beaumont, Sherman, Midkiff, El Campo. OKLAHOMA: Oklahoma City, 
Guymon, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSIS- 
SIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: 
Casper, Cody, Newcastle. CALIFORNIA: Los Angeles, Avenal, Bakersfield 
Ventura. LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. 
COLORADO: Sterling. NORTH DAKOTA: Williston. UTAH: Vernal. 


B-99 





> T. M. Lumly, president of Refinery 
Engineering Company, received the Rich- 
ards Memorial Award at the American 
Society of Mechanical Engineers banquet 
in the Hotel Statler, New York, recently. 

Established in 1944, the award is pre- 
sented to a mechanical engineer for out- 
standing achievement within 20 to 25 
years after graduation from a regular four 
year mechanical engineering course of a 
recognized American college or university. 


> R.R. Brown, formerly Franklin, Louisi- 
ana, division production superintendent 
for Shell Oil Company, will join the com- 
pany’s area office mechanical engineering 
staff, according to Bouwe Dykstra, New 
Orleans area vice president. 

Appointed to replace Brown at Frank- 
lin is C. E. DeWitt, formerly the com- 
pany’s Donaldsonville division exploita- 
tion engineer. 

C. A. Brooks, formerly on Shell’s New 
Orleans area exploitation engineering 
staff, will go to Donaldsonville as division 
exploitation engineer. 


>» O. IL. Torkelsen, formerly exploraiion 
and production coordinator, has oeen ap- 
pointed to the newly created post of vice 
president in charge of exploration and 
production for Western Canada, by The 
British American Oil Company. In addi- 
tion, Torkelsen will be responsible for 
crude oil purchasing and crude oil trans- 
portation in Canada. His headquarters 
will be in Calgary. 

A graduate of the University of Cali- 
fornia, Torkelsen joined British American 
14 years a~o as a fizld geologist, becoming 
a vice president of the British-American 
Oil Producing Company. 


> Glen R. Harsh of Bartlesville, Okla- 
homa, has been appointed manager of the 
oil production department of Cities Serv- 
ice Petroleum, Inc. Harsh succeeds J. E. 
Heston, recently elected vice president and 
director of Cities Service Oil Company 
with headquarters in Bartlesville. 

Harsh became associated with Cities 
Service in 1924 at Eldorado, Kansas, 
working in various capacities in the field. 
In 1951, he was named assistant general 
superintendent of the oil production divi- 
sion. Hz is a graduate of Kansas State 
College. 


> Tom Lyon, until recently director of the 
domestic expansion division of the De- 
fense Materials Procurement Agency, has 
joined Southwestern Engineering Com- 
pany in the capacity of consulting en- 
gineer. 

Lyon was for more than 20 years affili- 
ated with International Smelting and Re- 
fining Company, a subsidiary of Anaconda 
Copper Mining Company. In the course 
of his carzer with that company. he rose 
from the position of chief geologist to 
assistant to the general manager of the 
company. 

Lyon was graduated from the Montana 
School of Mines. : 


> Henry Waszkowski, Jr., has been ap- 
pointed assistant to the coordinator of 
domestic production for Socony-Vacuum 
Oil Company, inc. Waszkowski will report 
to E. C. Cram. 

For 14 years Waszkowski has been as- 
sociated with Magnolia Petroleum Com- 
pany, Southwest affiliate of Socony-Vac- 
uum, most recently as assistant superin- 
tendent of the producing district head- 
quarters at Falfurrias, Texas. 

Waszkowski joined Magnolia ‘as a geo- 
physicist after graduating from Louisiana 
State University as a petroleum engineer. 
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> Charles A. Allen, assistant chief geolo- 
gist of William Ross Cabeen and Associ- 
ates’ organization, is now in Sicily. He 
will be in charge of all the company’s op- 
erations in this area. Prospects evidenced 
by Gulf Oil Corporation’s well in this 
area, a petroleum engineer on the ground 
devoting full time to the furtherance of 
Macmillan’s interest is essential the or- 
ganization reported. 


> Lee J. Thronson has been named mana- 
ger of drilling and production operations, 
Oil and Gas Property Management, Inc. 
He was formerly associated with Mendota 
Oil Company in Fort Worth. 

Thronson is a graduate petroleum engi- 
neer having attended the Universities of 
Minnesota and Texas. He was associated 
with Sun Oil Company’s Dallas division 
from 1938 until March 1952, serving as 
district engineer at McAllen and Corpus 
Christi and as production superintendent 
at Premont, Texas. 





~X 
L. B. Fugitt 


> L. B. Fugitt has been named district 
geologist in charge of the Northern Nat- 
ural Gas Producing Company’s new dis- 
trict office in Wichita, Kansas, at 502 Rule 
Building. He formerly held a similar posi- 
tion at the company’s Amarillo, Texas of- 
fice which has now been closed. 

Other personnel working out of Wichita 
include R. V. Moore, former geologist at 
the company’s Bismarck, North Dakota 
office and B. J. Parker, district land man. 
Parker until recently was employed with 
the Gulf Oil Company at Casper, Wyo- 
ming. Northern Natural Gas Producing is 
a subsidiary of Northern Natural Gas. 
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> Dr. F. W. Crawford has been named 
by Phillips Petroleum Company as man- 
ager of production research in the research 
division of the company’s research and 
development department at Bartlesville, 
Oklahoma. He was formerly technical dj- 
rector of the department’s atomic energy 
division at Idaho Falls, Idaho, a position 
he has held since 1951. 

Crawford joined Phillips as a physicist 
in 1937. He received his AB degree from 
Phillips University at Enid, Oklahoma, 
and other degrees from the University of 
Oklahoma. 


> D. B. Pinnell, Jr., has been. appointed 
field manager, exploration and develop- 
ment, for Union Pacific Railroad Com- 
pany. 


> Vernon B. Zacher, registered engineer, 
has announced opening of his office and 
laboratory at Ventura, California. Ad- 
dress is 1241 Thompson Boulevard. 


» J. Roy Auers, who has been manager of 
Warren Petroleum Corporation’s North 
Texas region, with headquarters at Abi- 
lene, Texas, is scheduled for a special as- 
signment with the corporation which will 
interfere with his present managerial 
duties. 

Jack L. Coulson, who has been regional 
production superintendent, will succeed 
Auers aS manager of the North Texas 
region. Prior to joining Warren in 1948, 
Coulson was with Amerada Petroleum 
Corporation. He is a graduate of Okla- 
homa A. & M. College. 

A. J. Evans, regional drilling superin- 
tendent, will be advanced to the newly 
created position of assistant regional 
manager. Evans has been with Warren 
since 1945. He is a graduate of Texas 
A. & M. 

W. T. Dolezal, who has been produc- 
tion superintendent for the West Texas 
district and stationed at Snyder, will suc- 
ceed Coulson. He has been with Warren’s 
oil division since 1948. Dolezal studied at 
Oklahoma A. & M. 

G. G. Lowe, district foreman at Gra- 
ham, Texas, will succeed Dolezal at Sny- 
der, while Ralph Ackerman will become 
assistant district foreman in the Scurry 
County area. W. S. Shropshire will be- 
come assistant district foreman in the 
Spraberry area, and Morris Henderson, 
assistant district foreman at Graham. 


Courtesy Creole 


NIGHT VIEW of Creole Petroleum Corporation’s deep well in Zulia, Venezuela. 
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the The petroleum industry has made good use of the “divide-and-rule” formula that con- 
— quered kingdoms... to win command of the giant powers hidden in nature’s oil. The 
industry’s process engineers have transformed American life by their mastery of petroleum’s 
secrets... and fractionating has been their master key. 


These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry ... America’s vast network of 
modern highways... the services to motor travel—these are largely by-products of the 
petroleum process engineer’s knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship’s versatile engineering and construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
...the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95'7” crude tower shown in the photograph, ready for 
shipment, is a representative example. 


Sun Ship’s services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America. 








SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
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electron microscope in Nalco Laboratories. Actual diameter of more 
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... How they assist research eid 
forei: 
toward better Water Treatment 

ERHAPS even too small to make good marbles for Call 
microbes, these tiny spheres help Nalco Scientists in A 
their investigations of the microscopic realms of matter more 
only recently made visible to the human eye by the TeCco' 
electron microscope. — 
sistel 

Use of the electron microscope in water treatment re- fuel 
search is significant because it typifies the continuing Unia 
efforts of the entire Nalco organization to keep the pilot 
Nalco System representative of the first and best in all WATER TECHS _ 
phases of modern industrial water treatment. ine 
If you are not already participating in the economy New reprint of A.S.M.E. Paper No. 52-A-30: finan 
and efficiency of the Nalco System in your plant, write Experimental Studies of Boiler Tube Metal Tem- the f 
for details on real water treatment security today. peratures: Effect of Meat Transfer Rate ond — 
Deposit Thickness, gives technical data on high- prive 
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6212 West 66th Place @ Chicago 38, Illinois as 
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In Canada: Alchem Limited, 16 pages, with tables and diagrams. Author: duce 
Burlington, Ontario C. Jacklin, Director, Engi i R h a 
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Lower Tariffs Fought 

Lowering tariffs on organic chemi- 
cals will undermine the chemical indus- 
try and leave us without any protective 
weapons, as no important part of U.S. 
industry can complete its products 
without organic chemicals, the govern- 
ment Randall Commission was told re- 
cently by the Synthetic Organic Chemi- 
cal Manufacturers Association. 

Organic chemicals are vital to our 
economy in both war and peace, the 
report stated. The list of war and peace- 
vital products is long and noteworthy, 
rubber, drugs, plastics, etc. The best 
aid we can extend to the “Free World” 
is to maintain our own high production 
levels, and living standards, says busi- 
ness administration school Dean Arthur 
Upgren. Our chemical industry pays its 
people an average of $75.11 per week; 
foreign chemical employers one-tenth 
to one-fourth that sum. Chemical in- 
dustry has expanded from 15 billion 
pounds during one year of World War 
Il to 27% billion pounds in 1951. It is 
expanding now four times as fast as the 
American average of industry; employs 
more than 150,000 people, and pays 
them $717,000,000 per year. 

Kill our organic chemical industry 
by reducing tariffs to an uneconomic 
level and our defense department must 
develop new weapons with the aid of 
foreign chemicals. 


xk & * 
Calls for Shale Oil Action 


A mild but definite clarion call for 
more development work in the field. of 
recovery and refining of shale oil is 
sounded from California. Basing his in- 
sistence on adequacy of hydrocarbon 
fuel supplies in time of emergency, 
Union Oil Veep A. C. Rubel says that 
pilot plant research on shale oil is the 
best insurance against critical wartime 
shortage of fuels so indispensable to 
war’s prosecution. Government should 
finance this work if the industry finds 
the financial drain too severe; this pro- 
cedure is analogous to that of Federal 
financing of experimental airplanes by 
private plane makers. Rubel also took 
a shot at importation of foreign oil, 
said that is the “best” way for us to “re- 
duce our ability to provide for our own 
requirements.” Shale oil can take the 
place of this foreign oil that may be 
unobtainable in case of war, if we know 
how to refine it. Oil-from-coal was 
also mentioned, before the subcommit- 
tee of Congress headed by Senator 
George W. Malone, Nevada. 
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Refining and Petrochemical Edition 


Capacity 8,000,000 B/D 

Operable refining capacity in the 
U.S. A. totalling 8,079,000 bbl per day 
will be “on stream” by December 31, 
1953, API says, or 494,000 bbl more 
than a year ago. Not only that, but the 
capacity will climb to 8,340,000 bbl 
per day by September 30 next, another 
rise of nearly 5 per cent over the first of 
1954, the forecast says. Of these fig- 
ures Texas will have nearly 2,250,000 
bbl, Louisiana and the rest of the south- 
west another 750,000 bbl, California 
more than 1,250,000, East Coast more 
than 1,000,000, and Indiana-lIllinois- 
Kentucky nearly 1,500,000 bbl capac- 
ities. 

* * * 


Collaborate on Catalyst 


Standard of Indiana and American 
Cyanamid double-harnessed to work 
up a new Catalyst for the Ultraforming 
(catalytic naphtha reforming) process 
fathered by Indiana. Platinum-based, 
the new cat is said to have higher than 
usual selectivity, gives high octane num- 
ber products, can be regenerated while 
in use; presumably without removal 
from process reactor. Process runs at 
200 psig, gives higher yields of hydro- 
gen, 5 per cent greater production of 
95 octane number fuel than “conven- 
tional processes.” Indiana is building 
three Ultraformers at El Dorado, Ar- 
kansas, (Pam-Am Southern), Texas 
City, (Pam American Refining), and 
Wood River, Illinois, (S O Indiana). 

* * * 
Oxidizing, Nitrating Agent 

A super-dooper activated nitric acid 
solution has been announced, that of- 
fers outstanding advantages in the 
preparation of nitro and oxygenated 
compounds. F. W. Brown of Clarkson 
College of Technology developed this 
reagent, that contains 30 per cent of 
nitric, HNO., obtained by diluting 70 
per cent acid to the lower strength by 
means of a “polyhydroxylated com- 
pound that resists oxidation.” The 
naive (?) frankness of these chemists! 

This agent has been studied in the 
production of adipic acid, and the re- 
searchers have produced 90-95 per cent 
pure adipic—for nylon synthesis—from 
cyclohexanol, apparently by a nitration- 
then-oxidation sequence. Said to give 
purer products than aqueous nitric 
solutions, the agent dissolves a square 
of aluminum foil in four minutes that 
requires eight hours with nitric-in- 
water reagent (70 per cent). May be 
used for synthesis of explosives. 


‘Forever Blowing Bubbles’ 

Phenolic resin bubbles are being 
blown by the zillions by Bakelite Cor 
poration, to implement the develop 
ment of Standard of Ohio to combat 
crude and other petroleum hydroca: 
bon evaporation losses. The Ohio peo 
ple worked up a plan for covering 
liquid hydrocarbon surfaces in storage 
to shut off escape and thus evaporation 
losses, with a layer of one inch thick- 
ness or more of. minute, nitrogen-gas- 
filled spheres called Microballoons 
Average evaporation loss is said to be 
divided by eight, reduced from 4 to 
one-half gallon per 100 gal of crude 
stored, annually. Or, a 1880-bb!I annua! 
loss is cut to 320 bbl, saving 1560, o:1 
$4680 per year on one tankful. 

Visually, these Microballoons in 
masses look like brown mud, float in a 
tight layer on the liquid, weight 8.7 |b 
per cubic foot. They vary in diamete 
from 0.0002 to 0.0036 in.; it requires 
5000 of the smallest to make a string 
of them one inch long. They have lasted 
two years without discernible deteriora- 
tion, floating on crude oil. The balloons 
can be put on via rotary pumps, cove! 
a 90-ft liquid surface in 3 hours. 

Balloon foam price, 85 cents pe! 
pound. 


* * * 


New Refining Cat 

Robbing petroleum distillates of sul- 
fur and nitrogen to condition them for 
catalytic reforming, cracking and for 
sale as better products per se is the 
latest answer of Union Oil’s research 
and development to the problem of re- 
fining high sulfur, high nitrogen crudes 
with its new Unifier process. The low- 
brow fraction is mixed with hydrogen 
—produced for example as a byproduct 
of cat reforming—and passed over a 
catalyst of cobalt-molybdate composi- 
tion to eliminate the undesirables and 


- bring out a better final or intermediate 


product, as wanted. Diesel oils are 
upped in ignition quality; burner fuels 
ditto; sulfur come out hydrogen sulfide, 
nitrogen as ammonia, both of which 
can be washed out easily as such or re 
covered as elementary sulfur and fer- 
tilizer, respectively. Process said to 
allow refiners equipped only for low 
sulfur crudes processing to handle high- 
sulfur oils with nonchalance and gusto, 
and low corrosion, low refining costs 
No volumetric loss of charge stock oc- 
curs in the process, which will be 
licensed via Union’s Commercial! De- 
velopment Division. 
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Sell, Sell, Sell! 


Clouds of business gloom are being 
blasted apart by the lightening bolts of 
cheerful, optimistic bullish statistics, ac- 
cording to business observers. Soft spots 
in business appear, price-cutting is 
found in places—insecticides, for ex- 
ample. Selling is getting tougher. Exec- 
utives say selling effort must go up and 
up if we are to maintain business 
‘health’ but that no causes for worry 
or withdrawal of our horns are serious. 

Quit being “economic hypochon- 
driacs” David Lilienthal told chemists 
at the Philadelphia Chemical Indus- 
tries Show recently. “We’ve had a bit 
too much of this lately,” he said. It is 
not enough to do good jobs in labora- 
tories, perfect new processes. “We need 
to develop a sense of what the whole 
purpose and end and theme of Ameri- 
can Technology is,” the new head of 
Attapulgus Minerals and Chemicals 
said. 


* * * 


Chemical Plant ‘Cooking’ 


Petrocarbon Chemicals, Inc., has 
contracted with Tears Engineers, of 
Dallas to build a million-dollar plant 
at Irving, Dallas suburb, for the pro- 
duction of benzene, toluene, the xyl- 
enes, etc., for the trade. Tears will 
operate the unit under a management 
contract. 

Headed by Z. P. Giddens, local in- 
vestor, the new company is wholly- 
owned subsidiary of Palmer Stendel 
Oil Company, of California, and plans 
are to have a half-dozen units operating 
eventually. One major process planned 
is a Houdriformer unit that will syn- 
thesize the aromatics, first products to 
be made. 


* * * 


Dry Ice Plant 

The “squeal” of the ammonia syn- 
thesis is being put to use for a profit- 
making product, at Brea Chemicals, at 
the town of that name in southern Cali- 
fornia. A $750,000 dry ice plant is in 
the making of this Union Oil subsid- 
iary, taking the waste product carbon 
dioxide from the ammonia plant 
nearby. Light hydrocarbons are decom- 
posed to form hydrogen for ammonia 
synthesis, also carbon dioxide that 
otherwise goes to waste. It is on such 
bases, many times, that chemical and 
other operations are changed from los- 
ing to paying operations. Brea Chemi- 
cals also has organized a technical serv- 
ice division headed by R. L. Luckhardt 
who is an outstanding authority on fer- 
tilizers. Obviously this division is de- 
signed to give first-hand help to cus- 
tomers of the ammonia company in the 
application of that product to the agri- 
cultural needs of the customers. 
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Styrene Oxide Joins Army 

After 20 years of “flirting” with eco- 
nomical practicality, Dow Chemical is 
breaking through -with a process for 
making styrene oxide. Homologue of 
ethylene oxide, this product has great 
potential and actual applications in 
chemical synthesis. 

With the beautiful (?) open-minded- 
ness of the chemical industry regarding 
essential process details, Dow is out- 
doing itself in volubility by admitting 
that the process is continuous, gives 
top-grade product from cheap inter- 
mediates. 

Alert commentators ‘guess’ they 
start on the last synthesis lap with 
styrene, C,H, — CH = CH., (phenyl- 
ethylene to chemists), and add the oxy- 
gen via the chlorohydrin route, a well 
known step in other analogous syn- 
theses. It is being made 10,000 Ib per 
month, costs $1 per pound, used to 
midify alkyd resins, combines with 
phenol, vinyl and vinylidine halides, al- 
cchols, amines, sulfur compounds, 
makes polyglycols, and a legion of 
other. products. 


* * * 


New Plants 

Shell: A spanking new unit for the 
production of allyl chloride and chlo- 
rohydrin is to be building soon at 
Norco, Louisiana, in conjunction with 
Shell’s refinery there. Fluor Corpora- 
tion of California is contractor on the 
job, and starts right away to complete 
by the end of 1954. R. K. Walters, 
senior engineer for Shell Chemical in 
New York, construction superintend- 
ent, has been with Shell in various ca- 
pacities since 1936. The new plant will 
increase production of synthetic gly- 
cerin by 25,000,000 Ib per year. 

Pennzoil: A_ 12,000 _ bbil-per-day 
crude unit will be built at Pennzoil’s 
Rouseville (Oil City), Pennsylvania re- 
finery, by M. W. Kellogg Company, 
Russell J. Wolf, Kellogg sales vice presi- 
dent says. It is combination atmos- 
pheric-vacuum, and will replace three 
smaller units in operation many years 
at that plant. 

Standard: Standard Oil of British 
Columbia, Canada, has awarded con- 
tract for building a 3,750-bbl-per-day 
Model IV fluid catalytic cracking unit 
at its plant at Vancouver, B. C., we 
hear. Fluor Corporation of Canada, 
Ltd., will build it, including auxiliary 
and related facilities for fractionation, 
caustic treating, and gas recovery, etc. 
It will be completed, as present sched- 
ule, by October 1, 1954, beginning next 
March. This unit will augment further 
the capacity of the western American 
coast to produce high octane number 
gasolines, aviation fuels and similar 
products, qualities still in “short sup- 
ply” on that coast, it is said. 


Bay Refining: Bay Refining Corpo- 
ration of Saginaw, Michigan, has let 
contract for building a 6000 bbl-per- 
day TCC unit, and a 300 bbl-per-day 
polymerization unit, to Southwestern 
Engineering Company, Los Angeles, 
At the Bay City refinery these units 
will boost the plant’s crude capacity to 
100,000 bbl per day. The products so 
made will enable the company to go 
stronger in the high octane number 
motor fuel market, while continuing 
its present line of specialty products, 
says W. R. Stewart, vice president and 
refining general manager of Bay. 

The “package” includes the cracking 
unit proper along with feed prepara- 
tion, fractionation, gas plant and cata- 
lytic polymerization facilities. This 
main unit is the unusual design worked 
out by Southwestern and Socony-Vac- 
uum, licensors of the process. 

Tide Water: Extra facilities for re- 
covery of light hydrocarbons and to aid 
alkylation operations. have been com- 
pleted at Tide Water Associated’s Avon 
refinery on the west coast area. Re- 
frigeration equipment has been added, 
cooling tower capacity increased, 
and a new primary absorber and deeth- 
anizer tower were added to the gas 
processing unit. 


* * * 


Plants Go On Stream 

Sun: The Sarnia, Ontario, 15,000 
bbl refinery of Sun Oil Company, Ltd., 
is on full stream, announcement comes, 
including a combination topping-Hou- 
driflow cat-cracking unit, the latter 
claimed to be “the most modern cata- 
lytic cracking plant in. America.” 
Among other products the plant makes 
light hydrocarbons, (olefins, etc.,) for 
use by the chemical plants in Sarnia’s 
“Chemical Valley” where the refinery 
is situated. 

One of the interesting items in the 
plant’s design is the water purification 
system to prevent pollution of the 
nearby St. Clair River. The company 
invites the peculiar capabilities of bac- 
teria employed to effect the oxidation 
of phenols, and other deleterious waste 
products, such as may be rejected in 
wash water from the treating of 
products. 

Frontier Oil: A new fluid catalytic 
cracking unit with 12,000 bbl of Illi- 
nois gas oil per day capacity, installed 
recently at Frontier Oil Refining’s Buf- 
falo, New York refinery, has increased 
that plant’s crude capacity to 30,000 
bbl per day. Gas concentration plant 
and other facilities revamped contribu- 
ted to this increase. Cat unit will yield 
a 55 per cent conversion; asphalt and 
liquefied petroleum gases are new prod- 
ucts being made at the plant. Frontier 
is a subsidiary of Ashland Oil and Re- 
fining Company. 
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In Recycle Operation these 
Streams are the Furnace Re- 
cycle Feed. In Once-Thru Op 
eration they go to Fuel Gas. 





FLOWCHART of essential details of Wulff acetylene process 
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REGENERATIVE furnaces, one of which is shown here, are merely steel boxes lined with insulation and nrebrick, and having 
a central combustion area, fuel gas injection slots, and a specially designed arrangement of refractory checkers. 


Gas Company, they built a laboratory 
financed by a group of Los Angeles 
business men, in which Wulff carried 
on the basic research work on this 
process. 

When the details of the method had 
been perfected, a pilot plant was built 
and it had soon demonstrated its effi- 
cacy. The project involved three dis- 
tinct phases: (1) Cracking of the light 
gases at high temperature and low 
partial pressures. (2) Cooling, scrub- 
bing, and absorbing the cracked gases. 
(3) Fractionating the absorbed gases 
and separating the acetylene. These 
were the main essentials, but there were 
many incidentals, and even after the 
pilot plant had proved the feasibility of 
the process, subsequent development 
was carried along slowly and with the 
utmost caution because of the realiza- 
tion that it would be in competition 
with an already widely accepted proc- 
ess, and hence in all its aspects would 
have to be sound economically as well 
as functionally. 

For the past two and a half years 
there has been in operation in May- 
wood, California, a commercial Wulff 
process plant that has recently been 
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producing approximately 3000 Ib of 
acetylene per day and simultaneously 
providing valuable data for the comple- 
tion of comparative economic analyses. 
This plant has run on a variety of feed 
stocks, including methane, ethane, 
propane, butane, and a number of hy- 
drocarbon mixtures. It is of interest, 
too, that the change from one feed 
stock to another necessitates a change 
in operating conditions only, and re- 
quires no alteration or modification of 
the physical set-up. 

The Wulff process differs from any 
other pyrolytic method up to the mo- 
ment contrived for the manufacture of 
acetylene from light hydrocarbons, in 
that, unlike the partial combustion 
process, for example, it does not re- 
quire a large supply of oxygen. Neither 
does it require the large supply of elec- 
tricity that is essential in the carbide 
method. And, in addition to these ad- 
vantages, the Wulff plant is so designed 
that there is no admixture of cracked 
gases with end products from combus- 
tion of the gas used for heating. 

A high degree of thermal economy 
is achieved through the use of regen- 
erative furnaces that continuously and 


automatically alternate a heating and 
cracking cycle, the gases from these two 
stages being removed separately and 
independently. The heat that is stored 
in the refractories during the heating 
part of the cycle is given up in the 
pyrolysis of the feed gas and replaced 
when the next combustion of fuel pre- 
heated air takes place. 

The original plant consisted of one 
furnace only, which was operated at 
full capacity for some 14 months ona 
five-day-a-week basis, with feed stocks 
of propane, natural gas, and ethane, 
after which the furnace opened for in- 
spection. Throughout this time, there 
was no significant drop in acetylene 
yield or other indication that plant effi- 
ciency was declining. When opened, 
the furnace showed little effect of the 
alternate heating and cooling or of the 
bombardment by hot gases, and its con- 
dition, indeed, plainly indicated that 
maintenance costs were to be an insig- 
nificant factor in the ultimate econom- 
ics of the process. 

On the basis of this experience, plant 
capacity was greatly increased in 1952. 
The change involved the installation of 
twin furnaces each with twice the po- 
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tential of the original unit; auxiliary 
equipment of correspondingly in- 
creased capacity, and expanded facili- 
ties for recovery and concentration of 
the quadrupled acetylene yield. 

As already indicated, the regenera- 
tive furnace is the important element in 
the Wulff pyrolysis section. It is simply 
a rectangular steel box lined with insu- 
lating and fire brick and with its top 
side bolted down. Except for the cen- 
tral combustion space and fuel gas in- 
jection slots, the entire chamber is 
filled with high temperature refractory 
checkers of a special design. 

On each side of the combustion 
chamber are fuel gas burners that also 
operate alternately in accordance with 
the direction of heating-gas flow in the 
furnace. At the ends of the furnace are 
plenum chambers and a gas distribu- 
tion system to facilitate introduction 
and removal of the various gas streams 
at appropriate times. Each furnace op- 
erates on a four-stage cycle —a py- 
rolysis step and a heating step in one 
direction and the same sequence in the 
reverse direction. Since the duration of 
the individual stage is one minute, the 
total elapsed time of the complete cycle 
is four minutes. The changes are made 
automatically by means of a cycle timer 
that operates interlocked four-way 
plug-type switch valves, and installa- 
tion of furnaces in pairs produces a 
continuous stream of cracked gas. 








RECUVERY and purification section in which undesirable components 
of cracked gas are removed, acetylene is absorbed and recovered, and solvent 
material is purified for further use. 


For the heating step of the cycle, air 
is drawn into the furnace in lieu of oxy- 
gen and the combustion of off gas fuel 
takes place in the center section. The 
gas may be admitted at either upstream 
or downstream burners, depending on 
the stage of the cycle. The residual 
gases from the combustion leave 
the furnace without mixing with the 
cracked gases, are cooled, and thence 
are picked up by vacuum pump and 
discharged to a stack. 

The continuity of yield is occasioned 
by the fact that the operating cycles in 
the two furnaces are staggered. Thus, 
assuming one furnace to be going 
through the heating phase as described 
in the preceding paragraph, then the 
other furnace would, at the same time, 
be in the reverse phase, that is, the 
cracking operation. In this step, the 
feed stock, diluted with steam, enters 
the furnace from the opposite direc- 
tion to that traversed by the heating 
gases, and the cracked gas that results 
is quenched sufficiently in a tar trap to 
remove most of the steam and any tars 
and carbons that may have been formed 
during pyrolysis. It is then com- 
pressed to atmospheric by a cracked- 
gas vacuum pump, and thence flows 
through a knock-out drum and an elec- 
irostatic precipitator to remove the last 
traces of tar. 

After passing through the precipita- 
tor, the stream of crecked gas is min- 
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gled with a recycle stream from the 
subsequent treating system, and to 
gether the streams are compressed t 
the best extent for maximum acetylene 
recovery and most effective purifica 
tion. It might be noted, incidentally 
that the alternative cycle of heating and 
cracking, besides providing a continu 
ous flow of what might be termed acety 
lene effluent, also assures the burnings 
of any carbon or tar that might be 
formed during the cracking process 

It has apparently been established 
that very brief pyrolysis 
times are most favorable to high 
yields of acetylene because, peculiar] 
enough, this particular hydrocarbon 
decomposes readily in the range of tem 
peratures at which it most readily 
forms. The Wulff process accomplishes 
the cracking stage in a partial vacuum 
and with the hydrocarbon feed diluted 
with steam, and actually the gas resi 
dence time in the reaction section of 
the furnace is about 0.03 sec. 

There is no new problem involved.in 
the recovery and purification of the 
acetylene in the cracked gas. A numbe 
of methods are known for the selec 
tive solution of specific low-molecular 
weight hydrocarbons in suitable liquids 
and their ultimate segregation in vari 
ous states of purity. In this case, the 
solvent used for the acetylene is dime 
thyl formamide, and the treatment of 
its concentration and for the exclusion 
of such extraneous materials as hydro 
gen, methane, carbon monoxide, cai 
bon dioxide, ethylene, and the highe: 
acetylenes, is outlined in the ensuing 
paragraphs. 

First step is the removal of diacety 
lene, an extremely reactive compound 
by treatment with a small stream of 
solvent in a diacetylene absorber. The 
cracked gas minus the diacetylene then 
passes into an acetylene absorber and 
practically all of the acetylene is re 
tained in the solvent. Also retained 
however, are lesser quantities of ethy 
lene, carbon dioxide, and other higher 
acetylenes, which are removed in sub 
sequent operations. The solvent goes 
from the absorber to a stabilizer where 
the less soluble components such. as 
ethylene, carbon dioxide, methane, and 
hydrogen, are stripped from the fluid 
Incidentally, in this operation, a reflux 
of solvent to the top of the stripper col 
umn is utilized to reduce to a mini 
mum the recycle of acetylene to ove! 
head discharge which returns as recycle 
to the compressor. 

The solvent containing the acetylene 
is pumped to an acetylene stripper 
where the process employed for its 
separation and purification is to frac 
tionate while refluxing with a 
solvent. From this tower the acetylene 
travels overhead to storage, and higher 
acetylenes remain in the solvent. The 
latter is in turn stripped of these higher 
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control panel and flow diagram of plant. 


acetylenes by off-gas from the acety- 
lene absorber, after which it is cooled 
by exchange with acetylene stripper 
feed, by transfer of heat in the solvent 
stabilizer reboiler, and finally by a 
water cooler, whence it flows to a surge 
tank to begin the circuit once more. 

The stripping of the diacetylene from 
the original solvent is contrived, as 
mentioned above, by use of a small 
quantity of off-gas from the acetylene 
absorber. The remainder of the gas 
goes to the fuel gas scrubber where 
such solvent as it still contains is re- 
moved by a water scrub, and it then is 
ready to enter the fuel gas system. 
There are various ways in which over- 
head gases from the strippers and the 
stabilizer may be treated to recover the 
solvent vapors with which they are sat- 
urated. If the plant feed is in the vapor 
state, as in the case-of natural gas, these 
three overhead gas streams are water 
scrubbed. With a feed of liquid pro- 
pane, vaporization may be employed 
to chill the stream sufficiently to drop 
out the solvent. 

The last step in the process is solvent 
rectification, which removes water and 
certain tarry polymerization products 
formed during the cracking operation. 
These latter are settled out and with- 
drawn when a small slip-stream of 
lean solvent from the solvent surge 
tank, diluted with water, is admitted 
to a polymer decanter. Water and sol- 
vent then proceed with bottoms from 
the fuel gas scrubber to the solvent rec- 
tifier where separation of the two is ac- 
complished by distillation; and the sol- 
vent is now ready to be used again. 

The ratio of raw feed to end product 
may be reduced to the same extent, and 
the net production of fuel gas may at 
the same time be lowered by recycling 
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the gas from the diacetylene stripper 
and the final stripper along with the 
fresh feed to the furnace. Otherwise 
the off-gas streams are used, without 
further treatment, as fuel. 

The extent of segregation and purifi- 
cation of the products of cracking re- 
quired depends entirely, of course, on 
the purpose for which the plant is de- 
signed. If the cracked gas is in itself 
to become a feed stock for some petro- 
chemical process, no further treatment 
is called for. On the other hand, if 
acetylene of high purity is the demand, 
then the various methods discussed, 
and perhaps modifications of these, 
would be necessary. The plant is flex- 
ible enough to be operated on a variety 
of feed stocks and may be adapted to 
the manufacture of several products by 
adaptation of the recovery and purifi- 
cation facilities. 

Three organizations have been des- 
ignated as engineer licensees of the 
Wulff process — The Fluor Corpora- 
tion, Ltd., Los Angeles; the Lummus 
Company, New York and Girdler Cor- 
poration of Louisville, Kentucky. Proc- 
ess engineers from these companies 
have made comparative studies of costs 
by the Wulff and Carbide processes 
which would seem to indicate that in a 
20,000,000-lb-per-year Wulff plant, us- 
ing feed stocks of natural gas, ethane 
and propane, the relative costs of the 
finished product are respectively 6.17, 
6.74, and 7.13 cents a pound as against 
10 cents per pound by the carbide 
method if the gas is generated at a car- 
bide plant of large capacity. 

The plant investment ranges from 
$2,500,000 to $3,500,000, and yields 
per 100 lb of feed for the three feeds 
mentioned are 22.5, 38.8, and 35.5 lb. 
Figures shown in Table 1 show esti- 
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TABLE 1. Capital investment for 20,. 
000,000 Ib per year, 330 days. 


Natural 
gas Ethane Propane 
Acetylene plant 3,126,000 2,250,000 2,652,000 
Inventories 49,000 25,000 32,000 
Real estate 3,000 3,000 3,000 
Working capital 300,000 300,090 300,000 
Potal 3,478,090 2,578,000 2,987,000 


TABLE 2. Production cost for 20,000. 
000 Ib ver year, 330 days. 


Natura) 
gas Ethane Propane 

Fixed charges $1.80 $1.29 $1.53 
Operating expense 
Propane @ 4c per gal 2 66 
Natural gas @ 15c per M 1.82 
Ethane @ le per lb 2.32 
Steam 600 psig @ 40c per M lb. 1.31 1.09 1.09 
Water @ 1. 5c per M gal 24 15 15 
E:ectricity @ .7¢ per kw hr 13 05 05 
Solvent loss @ 32c per lb 42 27 30 
Maintenance @ 4°% of Cap. Inv. 62 45 53 
Labor & supervision 66 66 66 
Royalty (15 year) 12 12 12 

Total $7.12 $6.40 $7.09 
Off gas credit @ 15c perMM Btu 1.14 24 37 
Production cost per 100 lb $5.98 $6.16 $6.72 


mated capital investments for Wulff 
plants with total yields of 20,000,000 
lb a year of 330 days, using as feed 
material (1) natural gas, (2) ethane, and 
(3) propane. Table 2 gives estimated 
production costs for the same size 
plants with the same three feed stocks. 
It seems to be the concensus that the 
economics of the Wulff process are 
determined by a number of factors, 
particularly in the petrochemical in- 
dustry. It appears to be largely a ques- 
tion of whether the petrochemical plant 
facilities should be built adjacent to an 
existing source of carbide acetylene, or 
whether the future of the industry 
would justify the installation of a 
Wulff process plant adjacent to an al- 
ready existing petrochemical plant. 
Needless to say, availability of raw 
materials, procurement and_ shipping 
costs are important items in the com- 
parative evaluation of competitive 
methods, and have a distinct bearing 
on the future of the Wulff process. 
There seems to be little doubt that 
under favorable conditions, the manu- 
facture of acetylene from light hydro- 
carbons can be carried on effectively 
and economically. The accompanying 
tabulations show some very interesting 
comparisons from which fundamental 
conclusions may be drawn, but in the 
long run a complete analysis of all the 
prevailing conditions and pertinent con- 
siderations are necessary to decide the 
merits of any individual case. There 
are availability and environmental con- 
ditions that can swing the choice one 
way or the other, which merely means 
to say that where the demand is far 
removed from a carbide source, the 
Wulff process is in a very favorable 
competitive position. And there is every 
reason to expect in the next ten years 
a consequential increase in the demand 
for acetylene by the petrochemical 
industries. eae 
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Part 2 





Many Tests Show Qualities of Engine Lubricating Oils 


Some properties can be determined comparatively by empirical 


tests; others require actual engine operating tests 


Carbon residue, the coke-like de- 
posit left as a residue from the destruc- 
tive distillation of an oil sample, may 
be determined by either the Conrad- 
son (ASTM D 189-46) or the Rams- 
bottom (ASTM D 524-42) procedure. 
A weighed quantity of oil is thermally 
decomposed, the volatile portions are 
distilled off and the dried residue is 
weighed as a percentage of the weight 
of the original sample. It will be evi- 
dent that because only non-volatile 
materials can be coked, the coke 
residue will increase with the molecular 
weight range of the oil and with the 
content of ash-forming additives. A 
cross-influence is the degree of refining; 
the coke residue will decrease as the 
oil is more highly refined and lighter 
in color. 

The test results are significant in 
various ways for various products, but 
for engine oils containing no additives 
they are very roughly suggestive of the 
amount of deposit which the oil will 
form in a combustion chamber. Other 
conditions, mechanical and chemical, 
are also important in determining de- 
posit, not the least of which is the part 
the fuel plays in fouling the engine. It 
may be concluded that of two oils of 
otherwise identical properties, that 
showing the lower carbon residue value 
will be preferable. This conclusion 
might not be valid for oils modified by 
conventional additives. 

It must be remembered that the 
naphthenic-aromatic type oils show 
smaller carbon residue values for a 
given viscosity than do the paraffinic 
type oils; the comparison on a mole- 
cular weight basis is not so different, 
but the coke residues left by the poly- 
cyclic oils are softer and less adherent 
than those from paraffinic products. 
Also, the carbon residue is of definite 
value in assaying roughly the suitability 
of a crude oil residuum for making 
residual-type lubricants (cylinder stocks 
and bright stocks). A residuum of high 
carbon residue value can be refined to 
show a low value, but the expense and 
trouble may be prohibitive. 


Asphaltic Content of Oils 
The precipitation number (ASTM D 
91-40) is an empirical figure indicating 
the content of naphtha-insoluble mate- 
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OVERHEAD pan and side plate, showing engine deposits after operation 
under severe conditions or with a “poor” oil. 


rial in an oil. It is determined by cen- 
trifuging a 9:1 mixture of standard 
petroleum naphtha and oil, and then 
reading off the volume of insoluble 
material. The test is less reliable but 
more convenient than the more formal 
precipitation tests (see below) in which 
the precipitate is collected, dried, and 
weighed. It is intended to indicate the 
content of asphaltic matter in an oil, 
but any insoluble material present will 
be collected with the asphalt, and its 
volume included in the final answer. 
Tests for asphaltic content are use- 
ful for classifying oils (particularly 
crudes and crude residua) but for en- 
gine oils they are probably of chief 
value for indicating the extent to which 
an oil in use has deteriorated by oxida- 
tion. New engine oils containing no 
additives are esentially free of naphtha- 
insoluble material, but an oxidized oil 
will usually show some precipitate. The 
amount will be less for highly paraffinic 
than for naphthenic-aromatic oils after 
a given period of comparable service. 
The presence of acidic (or basic) 
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materials in new oils and their develop 
ment during use may be recognized by 
the neutralization value (D 974-48 1 
D 664-49) and saponification numbe! 
(D 94-48 T; D 939-50) determinations 
In each case a test with color indicato! 
for the titration has been supplemented 
by a potentiometer determination test 
Each has certain advantages and de 
fects; the most obvious difference is 
that the electrometric methods may be 
employed when the oils under exami 
nation are too dark in color to allow 
use of a color indicator. 

The neutralization value (total acid 
number or base number) of an oil is 
the number of milligrams of potassium 
hydroxide (or the amount of acid ex 
pressed as equivalent potassium hy 
droxide) required to neutralize unde! 
the titrating conditions, one gram of 
the oil. Until recent years the base con 
tent of an oil was not a problem, as 
deterioration always made oils acidic 
and only by rare accident did any of 
the alkali used in refining persist in an 
oil. As additive agents of alkaline re- 
action have been used in some types of 
oils, the definition of neutralization 
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value has been extended. It now in- 
cludes: 

(a) Total acid number, which cor- 
responds to the above definition. 

(b) Strong acid number. This in- 
cluded only that portion of the acidity 
present which can be extracted by hot 
water and titrated separately. It is ex- 
pressed conventionally in milligrams 
of potassium hydroxide. 

(c) Strong base numbers. This is de- 
fined by its name and is determined by 
titrating an originally alkaline oil with 
hydrochloric acid solution. The results 
are reported as milligrams of potassium 
hydroxide equivalent per gram of oil. 
Additives present may react with the 
titrating acid or alkali and thus share 
in the acid or base number values. 

Many new petroleum oils contain 
small proportions of organic acids 
(naphthenic acids, etc.) even after thor- 
ough refining. The presence of such 
acid content does not necessarily imply 
anything wrong with such oil. Any 
measurable content of strong acid pre- 
sumably represents failure to remove 
refining agents and is undesirable. It 
should be noted that by the electro- 
metric method, weak bases can be de- 
termined as well as strong bases. 

The saponification number is the 
number of milligrams of potassium hy- 
droxide consumed by one gram of the 
oil under the test conditions after cor- 
recting for the neutralization number; 
it is to be assumed that the major re- 
action is saponification of esters, an- 
hydrides, lactones, and similar acidic 
compounds which do not respond to 
the conditions of neutralization tests. 
The electrometric method differentiates 
strong and weak acids as well as bases 
set free by the saponification. It is 
favored for examining used oils, which 
are normally of dark color. 


Anilin Point of Oils 


The anilin point of an oil (D 611-47 
T) is the temperature at which a homo- 
geneous solution of equal quantities of 
the oil and fresh dry anilin separates, 
on cooling, into a two-phase mixture. 
Where this temperature is below that 
at which solid anilin comes out of solu- 
tion, the oil sample is replaced by a 
half-and-half mixture of oil and n-hep- 
tane. The test is a convenient replace- 
ment for determination of the more 
definite temperature of critical dissolu- 
tion (U. S. Bureau of Mines, Rept. In- 
vestigations 3721, 1943). 

The anilin point temperature of a 
hydrocarbon is higher as the compound 
becomes more paraffinic; by way of 
orientation, normal heptane has an ac- 
ceptable anilin point of 69.5 C, (al- 
though drastic purification of both re- 
agents will raise the value to 70.6 C), 
n-decane shows a value of 77.5 C, 
methyl cyclohexane of 39.4 C, and 
toluene of below 10 C."? The anilin 
point value may therefore be used as 
an indication of the degree of paraf- 
finicity or aromaticity of a hydrocar- 
bon mixture, and it is an important 
constant in the several methods of de- 





‘Fifty per cent toluene and fifty per cent 
n-heptane show an anilin point of 10.6° C. 
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“CARBON” deposits in a valve-in-head engine after test run. 


termining proximate analysis (for hy- 
drocarbon groups) of gasolines and 
naphthas [Ward and Kurtz, Ind. Eng. 
Chem. Anal. Ed. 1/0, 559 (1938)]; for 
applications to heavier oils, Waterman, 
J. Inst. Petroleum Tech. /8, 735 
(1932); Lipkin and Kurtz, Ind. Eng. 
Chem. Anal. Ed. /3, 291 (1941). Al- 
though modifications of the methods 
can be applied to lubricating oils, 
the results are at. best highly em- 
pirical. Given complete information 
and a background of experience, use- 
ful information can be deduced from 
anilin point tests of lubricating oils on 
a comparative basis; but it would not 
be safe to make any deductions from 
the results as to the quality of the prod- 
ucts. This can be understood if it is 
remembered that quality is a purely 
relative concept, so that a product of 
high quality for one service may be of 
low quality for another. It has been 
found for instance that paraffinic type 
lubricating oils give excellent service 
in reciprocating type airplane engines. 
As paraffinic oils show high anilin point 
values, the desirability of high anilin 
point oils is obvious. But aromatic type 
oils are sometimes considered advan- 
tageous as base stocks for compounded 
lubricants for high speed automotive 
type diesel engines. As aromatic type 
oils show low anilin point values, the 
desirability of low anilin point oils is 
equally obvious. The contradiction il- 
lustrates the need for employing these 
general concepts with caution. 

A similar argument can be made on 
the application of the gravity test 
(ASTM D 287-39). It is of course im- 
portant for volume-weight calculations, 
but the indications of quality which it 
may afford are extremely empirical 
and relative. They must be limited by 
the assumption that everything else has 
remained constant. The fact that both 
anilin point and gravity will vary with 
molecular weight illustrates the diffi- 
culty of comparing one oil with another 
by those tests. It must also be remem- 
bered that the use of additives will af- 
fect both constants in an unpredictable 
way. 

The sulfur content of lubricating oils 
is measured by a bomb combustion un- 
der oxygen pressure (ASTM D 129-50); 
the method is well standardized. Sig- 
nificance of the results and the im- 
portance of knowing how much sulfur 
is in an oil are somewhat uncertain. In 
the past a rather high natural sulfur 
content has sometimes been observed 


in oils of rather unstable type, so that 
either inadequate refining or natural 





service—might be suspected. A small 
natural sulfur content, however, al- 
lowed to remain in well-refined oils has 
been used at times to inhibit alloy bear- 
ing corrosion. Furthermore, it is not 
unusual to employ oil additives of ap- 
preciable sulfur content. In other 
words, the total sulfur content is too in- 
clusive in character to give useful in- 
dications in cases where the circum- 
stances are not known. 


Corrosion and Oxidation 
Tendencies 

[he presence of elementary sulfur 
and ‘certain corrosive sulfur com- 
pounds, as a group, can be recognized 
by the copper strip test (D130-50T). It 
was devised primarily for low-boiling 
materials such as gasoline, cleaner’s 
naphtha and light fuel oils, but is now 
often applied to lubricating oils, par- 
ticularly those with an additive con- 
tent. A polished strip of copper is im- 
mersed in the liquid at a temperature of 
122 or 212 F. The time is usually three 
hours and the staining or corrosion of 
the metal is graded on a fixed scale. 
Relations between the result and the 
performance are not obvious, but on 
the basis of experience the test serves to 
indicate the presence of possibly in- 
jurious material. 

These tests listed are by no means of 
equal significance for indicating 
changes that either have occurred or 
are likely to occur. Sulfur content of 
lubricating oils was at one time re- 
garded as important, and a large con- 
tent of natural sulfur compounds may 
not be as desirable as a low content; 
but the possibility of employing sulfur- 
containing additives has reduced, for 
anyone except the manufacturer, the 
value of the information obtained. 
Similarly, a light colored new oil is 
more likely to be well-refined than a 
dark new oil, but the employing of ad- 
ditives and the generally rapid con- 
tamination in the engine with dark 
materials has reduced the value of 
color determination. The case for a 
low carbon residue value in a new oil 
is better, but it is important to stipulate 
that other circumstances remain the 
same. A naphthenic-aromatic oil will 
have a lower carbon residue value than 
a paraffinic oil of the same viscosity, 
but it may not be suitable for the serv- 
ice which the paraffinic oil will handle 
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“CRACKLIN’S” and “corn flakes” deposited on the piston heads of a test engine. 


very well. Used oils are ordinarily dark 
in color and high in carbon residue 
value, so that changes in these values 
may serve to indicate the amount of re- 
refining which has been applied to a 
reclaimed oil. The value of neutraliza- 
tion and saponification value is simi- 
larly doubtful, except on a compara- 
tive basis. Of two oils, the one which 
shows the less rapid increase in acid 
number and saponification value will, 
in general, be the more desirable, but 
correlation of these properties with the 
overall value of the oils in question is 
difficult. 


Chemical Stability 


In theory the proper way to predict 
the chemical stability of engine oils 
would be to apply tests for resistance 
to oxidation and resistance to thermal 
cracking. No tests for these purposes 
have been standardized by the ASTM, 
although several have been devised and 
used with varying success. It is perhaps 
significant that none of these tests has 
been adopted by any public agency as 
a measure of acceptability of oils, and 
all such testing is now done by making 
engine runsr in standardized engines. 
The reason why laboratory and bench 
tests have not been successful is prob- 
ably that, in engine running, an oil is 
subjected to many influences, some of 
which are known and many of which 
can only be surmised, most of them 
changing in unknown and uncontrolled 
ways. The bench tests cannot provide 
these variables in a controlled way, and 
thus fail to correlate with engine test- 
ing. 

A case can, of course, be made for 
testing for oxidizability and thermal 
stability as abstract properties, just as 
viscosity is tested as a property ab- 
stracted from the pumpability of an 
oil in an engine. Viscosity and other 
analogous constants are relatively sim- 
ple and separate properties, while oxi- 
dizability and thermal stability are 
closely interrelated. Thus oxidized 
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products are much less stable thermally 
than the unoxidized parent hydrocar- 
bons, while an even slightly cracked oil 
is much more easily oxidized than the 
uncracked material. The two abstract 
properties at once cease to be abstract, 
and the situation becomes complex and 
confused. On the basis of experience, 
engine tests, prototype or full scale, 
have remained the most simple way of 
getting at the facts. It should be under- 
stood that the oxidation tests have 
definite value, but they have so far not 
proved to be sufficiently useful to sup- 
plant direct engine tests. (“Coordina- 
ting Research Council Handbook” 
(1946) 347, 365, 394.) 

A few of the better known and 
widely used oxidation procedures are 
the Indiana test [Rogers and Shoe- 
maker, Ind. Eng. Chem. Anal. Ed 6, 
419 (1934)], the British Air Ministry 
tests [Garner, Kelly, and Taylor, Proc. 
World Petroleum Congress (London) 
II, 448 (1934)], and the Underwood 
(Federal Standard Stock Catalog IV, 
Part 5; VV-L-791d; 341.1.1). The In- 
diana test is simple and typical. Air is 
bubbled at a controlled rate through a 
sample of the oil in a large test tube, 
the temperature is held at 341 F and 
samples of oil are withdrawn at inter- 
vals and examined for viscosity in- 
crease, development of acidity, and 
asphaltene content (pentane-insoluble). 
Other test procedures differ somewhat 
in temperature employed, presence or 
absence of catalysts, and data collected, 
but the principles are all about the 
same. The Sunbury beaker test [J. Inst. 
Petroleum, 35, 436 (1949); 36, 336, 
669 (1950)] differs in that the cumula- 
tive loss in weight of metal specimens 
only is observed and the oil is not ex- 
amined for deterioration. An example 
of the more complicated tests is the 
Federal Specifications VV-L-79 le, test 
530.8.1 in which an oil is oxidized by 
an air stream in the presence of five 
catalytic metals at 250 F for 168 hours. 
The metals are weighed and examined 


for pitting and corrosion, while the oil 
is examined for evaporation loss, in- 
soluble or gummy material, change in 
acidity, and change in viscosity. This 
test will be of value chiefly for accept- 
ance purposes. 

The examination of used lubricating 
oil is of some interest in connection 
with the stability tests discussed, 
Methods standardized by the ASTM 
are D 893-50 T and D 810-48. The 
former includes the determination of: 

(a) Constitutents insoluble in nor- 
mal pentane, usually resins and asphal- 
tenes produced by oxidation of the oil 
or the fuel, dirt and fuel soot. 

(b) Pentane-insoluble, benzene-sol- 
uble materials, a varient on the above, 
and 

(c) Benzene-insoluble materials, the 
more highly asphaltized oxidation 
products, and also dirt and soot. 

The inorganic insoluble material in- 
cluded with the benzene-insoluble por- 
tions is examined by the second 
method, which involves treating the 
benzene-insoluble portion with nitric 
and sulfuric acids and hydrogen perox- 
ide. The organic constituents are oxi- 
dized away and the iron and copper 
from the engine, with lead from the 
tetraethyl lead in the gasoline, may be 
determined analytically. An alternative 
procedure for metals in new and used 
oils is the sulfated residue method 
(ASTM D810-48). Detailed examina- 
tion for other inorganic elements is cov- 
ered by ASTM D 811-48. The examina- 
tion for chlorine and phosphorus, aris- 
ing perhaps from additives, is done by 
methods D 808-50 T and D 809-50 T. 
D. The Oil Must Maintain Engine 
Parts in Good Condition. 

The fourth general requirement of 
an engine oil is that it maintain the 
lubricated surfaces in reasonably good 
condition for operation. Three thirigs 
can happen to these important surfaces. 
They may 

(a) wear away due to failure of 
lubrication, 

(b) suffer damage by corrosion, 

(c) be covered by deposits. 

The first item has been discussed briefly 
above; it was mentioned that no tests 
for lubricating ability have been stand- 
ardized by the ASTM. This is not a 
serious Omission, as experience has 
shown that fatty oils and petroleum 
fractions falling within certain avail- 
able viscosity ranges possess sufficient 
lubricating value for internal combus- 
tion engines as now designed. 

The second item may apply to alloy 
bearing surfaces — cadmium alloys, 
copper-lead, silver surfaces, etc., which 
have to a considerable extent replaced 
the more corrosion-resistant babbitt, or 
to the cast iron or steel cylinder sleeves, 
piston rings, or journals. The extent 
and rate of corrosion of alloy bearings 
have been determined by certain 
laboratory tests for oil stability, notably 
the Underwood (Federal Spec. VV-L- 
791d, 341.1.1, see above) and in tests 
devised specifically for rating bearing 
corrosion, such as that of MacCoull 
[Soc. Automotive Engrs. J. 50, 338 
(1942); see also Ind. Eng. Chem. 36, 
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263 (1944); ibid., Anal. Ed., 13, 317 
(1941); 57, 550 (1943)). All involve 
accelerated oxidation of the oil by air 
or oxygen at a fairly high temperature 
to permit development of organic acids, 
peroxides or other compounds corro- 
sive to the alloy; some also employ 
catalytic metals. Some involve static 
immersion of the alloy metal in the 
oil; others are based on various shaft- 
and bearing combinations, loaded and 
unloaded. It will be evident that these 
represent attempts to duplicate in a 
bench test the conditions existing in an 
engine. They have in general been 
about as successful and unsuccessful 
as the bench tests for measuring oil de- 
terioration, and for the same reasons. 
So far as is known, all public agency 
acceptance tests which involve bearing 
corrosion include actual engine test 
runs. (C.R.C. Designations, loc. cit., p. 
24; an exception may be observed in 
MIL-0-6082). 

These are in general all-purpose tests 
which give an answer to questions of 
varnish-depositing tendency, sludge 
formation, and other troubles, as well 
as bearing corrosion. As usually car- 
ried out, the determination of bearing 
corrosion is done on a_pass-or-fail 
basis, by examination of the bearings 
at the end of the test, say, 36 hours. 
This makes it difficult to rate different 
oils as to corrosivity or to determine a 
corrosion induction period. To do so 
would require interrupting the test to 
examine the bearings. This is time-con- 
suming with full-scale engines, but can 
be done more conveniently with some 
of the prototype engines [Petroleum 
Engr. 27, No. 13, C-11 (1949); ibid. 
15, No. 8, 196 (1944); Lubrication En- 
gineering /, 7, June (1945); Georgi, 
“Motor Oils and Engine Lubrication,” 
New York, 1950, pp. 83-8]. 


Corrosion and Wear 


Corrosion of iron parts, notably the _ 


upper cylinder wall, has been attribu- 
ted, particularly since the work of Wil- 
liams [J. Inst. Automobile Engrs. 7, No. 
8, 73 (1933); ibid 2, No. 10, 19 (1934); 
Soc. Automotive Engrs. J. 38, No. 2, 
p. 36 (1936); ibid. 38 No. 5, 191 
(1936) J. Inst. Automobile Engrs., 
“Collected Research on Cylinder 
Wear,” (1940)], to corrosive action of 
water-soluble acids (carbonic acid in- 
cluded) produced by combustion and 
carried to the upper cylinder by water 
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condensed from the exhaust on the 
cold wall surfaces during starting or 
light operation at very low ambient 
temperatures, followed by a period of 
heavier loading. This phenomenon is 
of significance chiefly as it may be re- 
lated to the rate at which piston rings 
and cylinder walls wear out. There is 
a possibility also that the aqueous cor- 
rosion is aggravated by increase of sul- 
fur content of gasoline above a toler- 
able level. This would be explained by 
the solution of some of the sulfur 
oxides in exhaust water contacting the 
upper cylinder. While no relation has 
been established, there is a tendency to 
employ the prevalence of visible rust- 
ing on cover plates, rocker arms, etc., 
as indicative of accelerated wear. The 
influence of lubricating oils on rusting 
tendency or wearing tendency is still 
unsettled, and the ASTM has not stand- 
ardized any tests for such study. In 
view of the complex nature of the phe- 
nomena, it is not likely that such stand- 
ardization will occur soon. 

The extent to which the rubbing and 
heat-conducting surfaces of an engine 
may become covered by obstructive 
deposits is dependent on a variety of 
influences, some of which are engine 
conditions. The lubricating oil and the 
fuel are involved and these influences 
can be studied if engine conditions are 
maintained reasonably constant. This 
last is not easy of attainment, but can 
be accomplished on a research basis. 
Prior to 1935, and with the conven- 
tionally refined engine oils of that pe- 
riod, it was possible to say that the 
amount of “carbon” deposited on the 
piston crown and combustion chamber 
walls of an engine from the lubricating 
oil was directly related (other things 
being equal) to the carbon residue 
value of the oil or to its volatility, as 
indicated by the 90 per cent distilla- 
tion temperature at minimum pressure; 
the higher the carbon residue value 
and the higher the 90 per cent point, 
the more “carbon” deposit. (ASTM 
Symposium on Engine Lubricating Oils 
(1937) pp. 3-5). The spread of solvent 
refining methods and the later employ- 
ment of lubricating oil additives have 
upset these relations, although they 
still apply approximately to base oils 
when all other conditions are held con- 
stant. The surviving value of these test 
data is still appreciable; other condi- 
tions being the same, an oil of lower 
carbon residue value still has an advan- 


tage in lower coke depositing tendency, 
The same broad statement cannot be 
made for a lower 90 per cent distilla. 
tion temperature (at 1 mm mercury 
pressure) because an oil can be tog 
volatile for good service. But withip 
the limit of volatility set by an accept. 
able flash point and the customa 
molecular weight spread above the 
flash point, an oil is less likely to de. 
posit. coke the lower the boiling point 
— or molecular weight — of its high- 
boiling tail end. 


Engine Deposits 

There is something else about coke 
deposits not indicated by any test ex. 
cept an engine run; that is, the charac- 
ter of the coke deposit left in an engine 
by one oil or another. It is a matter of 
experience that a naphthenic-aromatic 
type oil (Gulf Coastal and California) 
leaves a softer, less abrasive, and more 
easily removable coke than do the 
paraffinic oils (Soc. Automotive Engs, 
J. 18, 612 (1926)). 

The extent to which lubricating oils 
are responsible for varnish on piston 
skirts and similar deposits (fuel and 
operating conditions constant) is 
roughly parallel to their tendency to 
form sludge under oxidizing conditions 
(ASTM Symposium (1937) cited 
above). The improved stability of en- 
gine oils during recent years has made 
this less of a problem for normal pas- 
senger Car service, but it shows up defi- 
nitely in heavy duty operation. Very 
similar deposits may and sometimes do 
have their origin in the gasoline fuel; 
they may show up also under less 
severe Operating conditions (Ind. Eng. 
Chem. 24, 1298 (1932); Soc. Automo- 
tive Engr. J. 45, 324, 334 (1939)). So 
far as is known, these depositing ten- 
dencies have not been correlated with 
the results of any ASTM tests in either 
fuels or oils. 

In summary, it should be noted that 
in practically every case, no one test 
or combination of tests can give a com- 
plete indication of quality. Not only is 
quality a relative concept, as pointed 
out above, but some of its components 
are so complex that they are assumed 
from experience and no attempt is 
made to express them quantatively. 
This points up the frequent inadequacy 
of specifications and the unavoidable 
dependence on experience and on the 
honesty of the product and its manv- 
facturers. kk 





How to Repair Concrete Cracks 


Every once in a while the problem of 
repairing concrete floors comes up. The 
question is asked, “What can be done 
with a bad crack that leaks water? How 
can a repair be made that will be both 
substantial and waterproof?” 

Unless there is considerable vibration 
on the floor, it is a simple matter to 
waterproof the floor by first cutting out 
the crack into a V-shaped groove to a 
depth of at least 2 inches. Sweep water 
over the newly cut concrete removing 
all loose particles of cement and sand. 
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Prepare a stiff and waterproof mortar 
by mixing together 1 part portland ce- 
ment and 2 parts clean, sharp sand, and 
wet down with a solution of 1 part liquid 
waterproofing and 8 parts of water. Im- 
mediately before filling the grooves with 
this new mortar, brush over the clean, 
damp surfaces a slush or bonding coat 
made by stirring into a solution of 1 part 
liquid waterproofing and 3 parts water 
enough portland cement to form a thick, 
creamy, cold water paint. While this 
cement wash is still damp, apply the 


new mortar and trowel it to a smooth 
finish. 

In a similar way the ruts and holes in 
a concrete floor can be cut out to 4 
depth of 11 in. below the finished floor 
and new patches applied, which will ad- 
here to the underlying concrete and 
which will be waterproof, hard, and 
dustproof. Patches of this type harden 
over night so that the repairs can. be 
made on Saturday afternoon or even on 
Sunday, and the floor will be usable on 
the following Monday.—WFS. 
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Switchgear Replaced in Record Time 


Destrovep by fire in September 1952, 
only three years after refinery was com- 
pleted, the switchgear of Shell Petro- 
leum’s Cardon, Venezuela, refinery 
ower house has been replaced at a cost 
of $324,800. ° 

When this switchgear was destroyed 
management estimated several months 
would elapse before operations could be 
resumed but, using make-shift hook-ups 
and loaned equipment, the refinery was 
“on stream” again within three weeks. 

Tenders were invited for new equip- 
ment from American and British manu- 
facturers and decision to award con- 
tract to A. Reyrolle and Company Ltd., 
Hepburn-on-Tyne, England, hinged on 
delivery date and not price. These suc- 
cessful bidders made re-equipping of the 
Cardon plant a No. 1 priority project 
and manufactured two-thirds of the 
metal clad switchgear in six months, de- 
livered control and relay board in seven, 
and balance of equipment in eight 
months. Contract was signed on Novem- 
ber 6, 1952, and final shinment was 
made the week of July 20, 1953. 

Rapid growth of the refinery since 
its initial construction four years ago 
eventually would have necessitated the 
replacement of the existing 250-mva 
switchgear by equipment of increased 
capacity to handle planned additions of 
30,000-kw to installed capacity. 

Main 6600-v switchgear at -Cardon 
power station now consists of a 103-ft 
long 28-panel switchboard (6.6-kv 60- 
cycle duplicate busbar) with a ruptur- 
ing capacity of 500-kva at 6.6-kv. Busbar 
chambers, current transformer cham- 
bers and cable boxes are compound- 
filled. Horizontal drawout oil-break cir- 
cuit breakers are solenoid operated. 
They incorporate turbulator arc-control 
devices and have a proven breaking ca- 
pacity rating of 500-kva. 

Switchboard is arranged in three sec- 
tions with provision for future additions. 

Generator circuits incorporate the 
Merz-Price current balancing system 
and feeder circuits are solkor-protected. 
In addition all circuits are equipped 
with I.D.M.T.L. over-current protection. 

Switchgear can be operated locally 
for testing or emergency purposes but 
is normally operated from corridor-type 
panels in control room. 

All instruments—the mimic-dia- 
gram, indicator and control equipment, 
synchronizing apparatus and voltage 
regulators—are accommodated in 
front of the panels and relay and me- 
tering equipment is mounted behind 
Panels. kkk 
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PANELS, top, under construction; time taken was eight 
months, instead of estimated 18 months 
for this type of work 


SHELL’S new power house switchboard, 
bottom, consists of 28 panels of steel sheet 
cubicle construction. The wording on the board is in Spanish. 
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ElectroniK* Pneumatic Control Potentiometers. 
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*Trade mark registered Minneapolis-Honeywell Regulator Company. 


Part 12—Pneumatic Control 





TRENDS IN REFINERY INSTRUMENTATION 


. 


Care in proper maintenance, repair and replacement of air supply and 
control equipment is insurance of long instrument life, accurate control 


Norasce advances in pneumatic con- 
trol have been made during the past 
few years. Design and mechanism have 
been improved, and by far the largest 
majority of the controls now used in the 
petroleum industry are pneumatic. 
Among the recent developments in this 
line are “stack” controllers — the com- 
pact non-indicating control devices that 
can be installed close to the final con- 
trol element in applications where even 
a small time delay might cause serious 
upsets in the process, or mounted on 
the rear of graphic panels when used 
in conjunction with miniature indicators 
and recorders. 

In an article of this length, it is im- 
possible to cover the entire field of pneu- 
matic control, but a few salient points 
will be discussed. Literature issued by 
various manufacturers will describe 
their products in detail. 


Basic Types of Pneumatic Control 


Although produced by a number of 
manufacturers, practically all pneu- 





*Brown Instruments Division, Minneapolis- 
Honeywell Regulator Company. 
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W. C. LONGSTRETH* 


matic controls operate on the same gen- 
eral principle. A flapper and nozzle 
combination is used, in which, when the 
flapper covers the opening in the noz- 
zle, the pressure of the air in the sys- 
tem increases. When this opening is un- 
covered, pressure is reduced. This con- 
trolled air pressure is applied to a final 
control element, such as a diaphragm 
motor operated valve, pneumatic power 
cylinder, or other suitable device. 

In all systems, the-air pressure re- 
sulting from the covering and uncover- 
ing of the nozzle is applied to a pilot 
relay, such as the one illustrated, rather 
than directly to the final control ele- 
ment. In this way, the transmission of 
air from the compressor to the final 
control element is speeded up greatly. 
In on-off control, as nozzle pressure in- 
creases, the bellows unit in the relay is 
compressed, opening the supply port in 
the relay and allowing air from the 
compressor or other source of supply 
to flow directly to the final control ele- 
ment. When nozzle pressure is de- 
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creased, the bellows unit expands. In- 
coming air is shut off, and the air in the 
final control element allowed to escape 
to the atmosphere through the exhaust 
nozzle. This greatly increases the speed 
of the control action. 

In the case of throttling controllers, 
when the correct air pressure has been 
built up in the final control element, 
the supply port is closed, preventing 
any further increase in output pressure 
until required by a change in position 
of the instrument pen or pointer. If the 
pen or pointer moves downscale, so that 
a lower output pressure is needed, the 
pilot relay will allow sufficient air to 
escape to the atmosphere from the final 
control element to reduce the pressure 
to the correct value, after which both 
the supply and exhaust ports will be 
closed. Thus a great saving in air is 
effected. 

In any type of control, if the control- 
ler is so arranged that as the pen or 
pointer moves upscale the output air 
pressure increases, it is said to be di- 
rect acting. Direct action can be 
changed to reverse action (pressure de- 
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no shaft seals 


or stuffing boxes 





totally enclosed 
...motor and all 


seal-less and 
leakproof 


Secret of the Chempump is the 
enclosed rotor impeller. Radial mag- 
netic drive felitefel ge, 
hydraulic impeller through a short 
solid shaft. Fluid 
through rotor chamber of motor. 
Stator is isolated from fluid by a 


corrosion resistant, non-magnetic alloy 


actuates a 


circulates freely 


cylinder inserted in air gap. Rotor 
TM il-leul-tileelibaet-feol(-to Ml oh ar telul-Mellleh a 
U. L. approved. 





*Chempump is the result 
of experience gained 
from over 15,000 field 
installations*on seal- 
less pumps. 
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...a NEW 


and proved” concept in pump design 


For the first time, here is a pump that will eliminate virtually all of yo. 
pump maintenance problems. There is no packing to tighten or adjust 

no mechanical seals to fail... no lubrication needed. The combined rot 
and impeller assembly, which is actuated by a radial magnetic drive, is th 
only moving part. 

Chempump prevents losses of valuable liquids . . . keeps explosive, tox 
box trouble. Besides protecting your plant and personnel, Chempump p1 
tects the fluid being pumped from external contamination. . 
important in vacuum applications. 

Chempump is available in 14, 34, 1, 2, and 3 horsepower sizes . . . open 
enclosed impellers. Standard materials are cast iron, 300-series stainless st 
or Monel. Special materials on request. 

For complete information and performance data, clip the coupon belo\ 
and send it in. 
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CORPORATION ¢ 1300 E. Mermaid Lane « Phila. 18, Pa 


CHEMPUMP 


CHEMPUMP CORPORATION e 1300 E. Mermaid Lane « Phila. 18, Pa. 


Please send complete Chempump performance data. 
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To obtain more information on products advertised see page E 65 
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FIG. 2. Non-bleed pilot relay. 


crease as value of measured variable 
increases) by moving the control link 
to the opposite end of the flapper lift- 
ing arm. 

There are four generally accepted 
and commonly used types of pneumatic 
control. A brief description of each, 
with its principal field of usefulness, is 
given below. 


On-Off Control 


On-off, or two-position, controllers 
use a simple flapper and nozzle arrange- 
ment, with a pilot relay. The final con- 
trol element is under either full output 
pressure, or zero pressure. Such con- 
trollers are useful for controlling tem- 
perature in applications where the proc- 
ess has a slow reaction rate and a mini- 
mum of dead time. They are also used 
to operate alarms, shut-down devices, 


FIG. 3. On-off controller. 
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‘NEOPRENE COVERED FLAPPER 


and interlocks. A typical refinery appli- 
cation is crude heater fuel shut-off on 
high temperature. 


Proportional Control 


In addition to the elements used in 
on-off control, proportional control in- 
corporates a follow-up bellows unit, the 
housing of which is connected to the 
line leading to the final control element. 
As transmitted air pressure increases, 
the follow-up bellows is compressed 
against spring pressure. Acting through 
a suitable mechanism, this has the effect 
of lifting the flapper from the nozzle 
when the transmitted pressure reaches a 
value whose relation to the full output 
pressure is proportional to the devia- 
tion of the pen or pointer from the set 
point index. Transmitted pressure will 
remain at this point until the relation- 
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FIG. 4. Proportional controller. 


ship of pen position and index changes, 

A dial is ordinarily provided, the ro. 
tation of which will vary the width of 
the proportional band—that is, the 
percentage of the scale over which the 
pointer must pass in order to vary the 
transmitted air pressure from zero to 
full pressure. 

Proportional control is used in rela. 
tively simple applications, such as pres. 
sure control in vessels and pipes. It is 
widely used in refineries to regulate 
pump discharge pressures and for pres. 
sure reduction in steam lines. 


Proportional Plus Reset 
Control 


In proportional plus reset control 
there is added to the proportional con- 
troller just described a means of return. 
ing the pointer to the control point if 
a change in load causes the pointer to 
line out at some point other than the 
control or set point. An example is the 
Air-O-Line* controller, illustrated. Two 
bellows units, filled with oil and con- 
nected to each other through a restric- 
tion, operate to cause a further change 
in transmitted pressure, in the direc- 
tion of the initial change, in the event 
of a variation in load. This additional 
pressure, which tends to return the 
pointer to the set point, is maintained 
only as long as there is a deviation of 
the pointer from the set point. 

Proportional plus reset control is a 
general purpose form, used for a wide 
variety of applications throughout the 
refining industry. It should be used for 
all flow controls, the more difficult pres- 
sure controls, and the more simple tem- 
perature controls. Typical refinery ap- 
plications are debutanizer reflux con- 





*Trade mark registered Minneapolis-Honey- 
well Regulator Company. 
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trol, deisobutanizer or depentanizer bot- 
toms flow. and feed preheater charge 
rate to a tower. 


Proportional Plus Reset Plus 
Rate Control 


In this form of control a rate or 
derivative action unit is added to the 
proportional plus reset control, de- 
scribed above, to provide a response 
proportional to the rate of change of 
the controlled variable. This reduces 
the pointer or pen deviation caused by 
sudden load changes or other distur- 
bances, as well as the overshoot of the 
variable when approaching the set 
point. Stabilization time is also sub- 
stantially reduced. 

In general, rate action is only useful 
on those processes which have a lag 
time of about two minutes or more. On 
these, it will improve control appre- 
ciably. It has a decided tendency to re- 
duce cycling. 

Rate action control is never used on 
flow or liquid level, seldom on pressure, 
but generally on temperature. It is 
widely used in refineries on cracking 
coil outlet and fractionating tower top 
temperatures. 


Installation of Pneumatic 
Controllers 


The location of the control instru- 
ment should be well lighted and free 
from vibration. The surrounding atmos- 
phere should be clean, dry, and of 
fairly uniform temperature. A glass- 
enclosed room where several instru- 
ments can be grouned together, and 
where ambient conditions can be con- 
trolled, forms an ideal location. 

If there is danger of damage from 
dust or fumes, or from heavy objects, 
the instruments should be mounted in 
sturdy protecting cases. If there is dan- 
ger that the temperature might drop 
below the freezing point, as might occur 
in an out-of-doors location, it is advis- 
able to use some form of cabinet which 
can be heated by a steam coil or elec- 
tric heater. 

In cases where the distance from the 
panel location to the final control ele- 
ment is such that serious time lags 
would be introduced, non-indicating con- 
trollers of the “stack” type can be 
mounted close to the final control ele- 
ment. The set points are adjusted by 
means of pressure regulators mounted 


FIG. 5. Proportional plus reset controller. 
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on the instrument panel, and readings 
of the non-indicating controllers trans- 
mitted pneumatically to indicating in- 
struments, also mounted on the main 
panel. This form of control is frequently 
used in flow applications. 

Controllers of this type can be pro- 
vided with all the forms of control 
available with indicating and recording 
control instruments, as described above. 
Even in cases where time lag is not a 
factor, they are often used on graphic 
panels, in place of the larger instru- 
ments, where space is limited. These 
self-contained units, which have no 
linkages or levers, are unaffected by 
outside influences. Few adjustments are 
needed, and maintenance is reduced. A 
change from direct action to reverse 
action is made by reversing a plate. 
Manual control can be effected by the 
use of a pressure regulator, and the 
instrument returned to automatic con- 
trol with very little upset. 

Fig. 8 shows a differential converter 
controlling flow by means of a stack 
type pneumatic flow controller. A re- 
motely mounted miniature indicating 
instrument shows the rate of flow. The 
set point can also be adjusted pneu- 
matically from this instrument. For the 
measurement of temperatures too high 
for a pressure type or filled thermal 
system, a non-indicating electronic pneu- 
matic temperature transmitter can be 
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FIG. 7. Air compressor. 









































FIG. 6. “Stack” type non-indicating 
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FIG. 8 Flow measurement using differential converter. 
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Q J manual 
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regulotor Ailter . 
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nesses air filter 
connect to header 
top of header connected to top of header connected to top of header 
FIG. 9. Control system arrangements. 
substituted for the differential con- one or two instruments. They can also be installed in the line to each instru- 


verter. The transmitter is actuated by a 
thermocouple, which may be located at 
any distance up to several hundred feet 
from it. 
Air Supply 

An entirely separate air supply for 
the use of pneumatic control instru- 
ments should always be provided. Al- 
though the plant supply may appear 
adequate, there is always danger of its 
complete failure due to compressor 
breakdown or power failure. Often other 
users of air make simultaneous demands 
on the system which reduce the pressure 
well below that required for satisfactory 
controller operation. Water, oil, and rust 
are frequently found in general air sup- 
plies. These interfere seriously with the 
operation of pneumatic control devices, 
and greatly increase the maintenance 
problem. Water, freezing in the supply 
lines or in small restrictions in the con- 
troller, may cause a complete shutdown 
of the process under control. If process 
materials such as acids or alkalies back 
up into the air lines, they may be car- 
ried into the controllers and do exten- 
sive damage. 

Minimum air requirements for va- 
rious typical pneumatic control units 
are as follows: 





Mean air 
consumption 
Type of unit CFM free ai 
Throttling type control unit....... 0.2 
On-Off control unit 0.4 
Pneumatic transmitter unit ws 0.2 
“Stack” tvpe, controller, variable proportional 
band stable conditions.................. 0.13 
pulsating conditions. . 0.2 
Non-Indicating controls 
temperature controller 0.15 
Pressure controller 0. 


Pressure regulators 

Valve positoners noes 

Power cylinders and piston positioners 
piston stationary 
piston in motion. ... 


ee 15 
-.0.07 to 0.1 
1.0 


1.0 
4.0 


Note: To determine the full require- 
ments, all values should be totaled. 
They should not be averaged, or re- 
duced for a group of units. 

Values given are minimum, and may 
exceed these figures in certain cases. 

Compressors with tanks can be fur- 
nished with capacities as low as 1.4 cu 
ft per minute — suitable for use with 
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be supplied in much larger sizes. To 
insure continuity of service, especially 
where a large number of control instru- 
ments are used, two compressors, each 
capable of providing 10 to 20 per cent 
more air than required by the number 
of instruments they are to. supply, 
should be installed. They should be 
driven by different sources of power, 
and should be connected so that the 
standby compressor cuts in when the 
pressure falls five pounds below nor- 
mal. The air supply should operate at 
about 50 psi, to allow for pressure drop 
in the system. 

This air should be cooled to as low 
a temperature as the available cooling- 
water will permit, to condense as much 
water and oil as possible. The after- 
cooler receiver should be provided with 
an automatic condensate trap to elimi- 
nate condensed water and oil. The air 
should be dried further until its dew 
point is ten degrees below the lowest 
temperature which the air will reach. If 
moisture still persists, it may be neces- 
sary to dry it by passing through silica 
gel. 

A separate filter and dripwell should 
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ment, with a pressure regulator between 
the filter and the instrument. Certain 
manufacturers supply a pressure regu- 
lator, filter and dripwell combined in a 
single unit. All air piping should be 
1, or 14 in. standard pipe size copper 
and brass or 4 in. OD tubing. If atmos- 
pheres corrosive to copper and brass 
are encountered, iron piping should be 
used. Aluminum tubing, or tubing 
coated with saran, teflon or other cor- 
rosion-resistant material, can also be 
used. 

Illustrated in Fig. 9 are various con- 
trol system arrangements which are rec- 
ommended as guides to the proper use 
of pneumatic control accessories. These 
arrangements apply to all instrument 
models, such as flow meters, pressure © 
gauges, thermometers and other instru- 
ments. 


Checking Pneumatic Control 
Systems 
If pneumatic control operation ap- 
pears to be erratic, the system should be 
checked carefully. It will generally be 
found that the trouble is outside the 
instrument. After any adjustments are 





Mercaptan Dispenser 
T. B. HIGHTOWER* 


Attached is a drawing of the Mercap- 
tan dispenser as installed at Sun Oil 
Company’s Delhi gasoline plant. It con- 
sists of a 2 in. by 14 in. swage welded 
to a 6 in. length of pipe with a 2 in. cap 
attached as shown. A sight glass is at- 
tached calibrated in cubic centimeters 
for measuring the correct amount of 
odorant to be added. A small valve was 
added to the top of the sight glass to 
allow gases entrapped in the dispenser 
to be replaced by liquid. As a safety fea- 
ture, a pop valve was installed in case 
pump pressure should ever be exerted 
on the sight glass and mercaptan drum. 


‘Sun Oil Company, Delhi, Louisiana. 
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a AMERICAN TEMPERATURE REGULATORS 
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4 en 
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rec- 

use 

hese 

nent The temperature of this oil treater is constantly maintained within prescribs 

sure | limits. Such safe, dependable service is assured by the self-operated, precision 

stru- built American Temperature Regulator. A turn of a conveniently placed adjust 
ment nut sets the temperature. And, to duplicate any setting easily and quickly) 

] a scale is mounted on the Regulator frame. Between the bellows and adjusting 
spring is a safety spring that protects the Regulator if the bulb is accidentally 

ap- subjected to excessive temperature. Damage and disturbance of the set tem 

1 be perature are prevented by heavy armor that safeguards the capillary tubing 

r be and seamless bellows. 

a American Temperature Regulators give positive temperature control of -oil 


water, steam and other media—help maintain product quality and reduce costs 
Sizes range from %4” through 4”. Two types of valve action available: direct 
action for use in heating processes; reverse action for application in cooling 
— processes. Both types are ruggedly constructed, efficient and dependable. Bulletin 
112 contains complete data, including selection tables. To be certain of safe 
economical processing, let your nearby American Instruments Distributor help 
you choose the right American Temperature Regulator for your needs. 


PERSONAL SERVICE is the policy of your Industrial Supply Distributor 
He stocks Manning, Maxwell & Moore and other products in types and 
sizes you need to avoid delays and inventory costs. 
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- ea That : A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 
eho 

S Bs H | MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED 
RI SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX"’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ 


MP AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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madé, ample time should be allowed 
for effects to be observed. 

The filter may have allowed oil or 
water to enter the control system, or 
the pressure regulator may have become 
corroded. Both should be inspected and 
cleaned. 

The final control element may be at 
fault. The tension of a valve spring 
should never be changed except during 
assembly after repairs, nor should the 
stuffing box ever be tightened or loos- 
ened. If the stem sticks or allows air 
to leak, more lubricant should be used. 

The entire control system piping, 
especially that from the instrument to 
the final control element, should be in- 
spected for leaks. These are corrected 
by applying joint compound and tight- 
ening connections. If tubing with com- 
pression fittings is used, these should 
be tightened. 

The nozzle system should be checked 
for leaks and dirt. The opening can be 
cleaned with a fine wire. If a soap test 
shows a leak, the flapper can be bent 
until the opening is covered. The same 
procedures can be followed in check- 
ing the pilot relay and restriction. Only 
qualified personnel should perform 
these last operations. 

No part of the control system inside 
the instrument case should ever*® be. 


oiled. 


Periodic Maintenance 


The automatic control system re- 
auires very little periodic maintenance. 
Experience will indicate how frecuently 
inspection should be made. and when 
this has been determined, the work 
should be done on a regular schedule. 
The filter dripwell should be drained 
periodically, and the filter material re- 
placed when necessary. The pressure 
regulator requires no attention except 
the cleaning of the exhaust vent, as 
long as satisfactory operation is con- 
tinned. 

The filter moterial in the pilot relay 
assembly should be inspected occasion- 
ally and replaced if this is required. 

A suggested time schedule for check- 
ing and maintenance of pneumatic con- 
trol devices and accessories is as fol- 
lows: 








Frequency 
Once a week 


Action 
Drain compressor tank 





Once a month Drain comnressor oil 
Clean intake air filter 
Inspect discharge air filter 


Check pressure reducing valve setting 





Once every 6 


Check lines for moisture, oil, or dirt 
months 


Oil compressor motor 

Check compressor belt 

Check pressure relief valve 

Check compressor pressure switch 

Check nozzle and restrictions of control 
unit and pilot relay 





Once a year Lubricate valves 














If the measuring instrument and con- 
trol system have been properly selected 
and installed, and the few instructions 
covering inspection and maintenance, is- 
sued by the manufacturer, observed 
carefully the automatic pneumatic con- 
troller should be good for many years 
of satisfactory service. kkk 


Part 13 will be published soon, 
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Chart Saves Time in Determining Size of Power Shaft 


This chart eliminates computations 
and enables the petroleum executive or 
mechanic quickly to determine the di- 
ameter of rolled or turned shafts for 
transmitting a given amount of power 
at a given rpm, knowing the nature of 
the loading on the shaft. 

Example: 100 hp will be transmitted 














ing. Thus, at the top we have a plain 


shaft running through two bearings 
without any pulleys on it whatsoever, 
In that case the shaft is subjected to 


torsional stresses only and not to bend. ~ 


ing stresses. The third and fourth ex. 
amples from the top show pulleys close 
to the bearings. The two bottom ex. 
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at 500 rpm. Turned steel shafting 
is to be used with pulleys close to 
hangers. What should be the diam- 
eter of the shaft? 

Answer: The dotted lines drawn 
across the chart show how the problem 
is solved. Run a straight line through 
the 500 in Column A, and the 100 in 
Column B, and locate the intersection 
with Column C. Then from that point 
of intersection run over to the point in 
Column E corresponding with “turned 
shafting” showing the pulleys close to 
the hangers or bearings. The intersec- 
tion with Column D shows that the shaft 
diameter should be 2.62 or 25% in. 

The sketches at the right of Column 
E show visually the nature of the load- 


amples show pulleys scattered all along 
the shaft in which case conditions are 
most severe, consequently the shaft 
must be largest in diameter. 

It will be noted in each case that 
smaller cold rolled shafting may be 
used than turned shafting. 

The range of this chart is great enough 
to take care of most ordinary conditions. 
The rpm, Column A, range all the way 
from 50 to 3000. Column B includes 


horsepower from 1 to 4000. Column D° 


shows shaft diameters from 1 to 10 in- 
clusive and Column E includes prac- 
tically every loading condition. 

This chart is applicable to examples 
having bearings not more than 8 ft 
apart. W.F.S. 
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E. J. Houdry 





operation in 1930's. 


E. V. Murphree, president of Standard Oil Development Com- 


E. V. Murphree J. M. Wadsworth 


Eugene J. Houdry, French inventor-pioneer and leader in the 
development of the Houdry catalytic cracking process, first of suc- 
cessful catalytic cracking processes, which went into large-scale 


W. A. Peters W. K. Lewis 


J. M. (Waddy) Wadsworth, very widely experienced pioneer in 
initial development of many refining processes; he helped to build 
and operate Lion Chemical Company ammonia-from-natural-gas 


plant in Arkansas and is now superintendent of Cooperative Con 


pany, and leading mind in development of fluid catalytic crack- 


ing process. 


Late W. A. Peters, until his death in 1948 vice president of E. B. 
Badger and Sons Company, and a pioneer in developing of dis- 
tillation practices and introducing fractionation to industry. 


sumers’ nitrate plant in Kansas. 


Warren K. Lewis, veteran chemical engineer, professor of chem 


ical engineering at Massachusetts Institute of Technology and 
leading consultant to petroleum industry, a prominent figure in 
developing fluid catalytic cracking. 
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Development of Petroleum and Petrochemical Processing 


Renaissance of Petroleum Processing — Part 1 


Most research and technical ad- 
vance is an orderly progress, and to- 
day’s results and inventions are the fol- 
lowup of something that was discov- 
ered yesterday and may be the latest 
achievement in a series started a few 
years back. The present discussions at- 
tempt to indicate some of the principal 
channels of progress leading up to 
today’s problems in petroleum process- 
ing and chemical manufacture from 
hydrocarbons. 

This first paper deals with some of 
the outstanding and familiar processes 
which have been largely the result of 
good engineering. 

The principal research foundations 
of current developments in these fields 
will be discussed in the second article 
of this series and the third will deal 
with competitive raw materials and 
processes in the manufacture of chemi- 
cals from hydrocarbons. The fourth 
will consider patents as possible pro- 
tection in these two fields. 

Walter Teagle stated in 1937: that, 
“The operation of the world’s oil in- 
dustry is now very largely in the hands 
~ *Chemical consultant. 


BENJAMIN T. BROOKS* 


of technical experts, geologists, physi- 
cists, chemists and engineers.” It should 
be stated at the outset in this discus- 
sion that although some of the out- 
standing achievements in the field of 
petroleum processing have been due 
primarily to certain individuals, others 
have been due to the impact of events 
or happenings in other fields, and it 
would be altogether impossible to 


credit properly or even mention all of 
the many technologists who have made 
major contributions to these achieve- 
ments. As Judge Learned Hand re- 
marked recently, in commenting on 
basic original discoveries and patents, 
that basic discoveries are very rare and 
the work of a host of others, including 
a great many patentees of improve- 
ments and practical details, is neces- 





This is the first of a series of ar- 
ticles by one of America's outstand- 
ing leaders in the development of 
petroleum refining technology, of 
fundamental and processing re- 
search, during more than a genera- 
tion of progress. He shows how the 
hit-and-miss, rule-of-thumb methods 
of the earlier refiners has given 
way gradually under the impact of 
the work of scientists, chemists, and 
engineers to the orderly, systematic 
methods of these scientists and 
points out by ‘‘citing chapter and 
verse’’ the phenomenal advances 





that have been made in every phase 
of petroleum technology. 

The second article, to appear 
soon in these pages, will discuss in 
detail the background and funda- 
mental bases, and the present 
status of progress of the major 
process fields in refining and petro- 
chemical production methods, and 
the incalculable benefit of the pro- 
gram of fundamental research be- 
gun more than a quarter-century 
ago and still being continued by 
the industry through its agency the 
American Petroleum Institute. 
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G. G. Oberfell 





G. G. Brown 





R. K. Stratford 


Geo. G. Oberfell, vice president (retired) of Phillips Petroleum Company, responsibile 
for development of that company’s research department and of many successful proc- 
esses, internationally known authority especially on natural gasoline and light hydro- 


carbons. 


George Granger Brown, head of chemical engineering department of University of 
Michigan and one of the greatest authorities on hydrocarbons and their processing. 


R. K. Stratford, research chief for Imperial Oil, Ltd., of Canada, and pioneer in many 
processes, including selective solvent extraction of lubricating oils. 


sary to convert the original discovery 
into something useful. 


Demand for Motor Fuel 


Cracking. It is generally understood 
that the growth of the automotive in- 
dustry was mainly responsible for the 
parallel expansion of the petroleum in- 
dustry and statistics could readily be 
cited to prove this, for it is now an old 
story. This expansion, however, stimu- 
lated a series of major technical 
changes in petroleum processing and 
many of these changes have become 
lines of continuing effort. 

The first response of the oil industry 
to the increased demand for motor fuel 
was the invention of thermal cracking 
processes. It is true that much experi- 
mental work on cracking was done 
prior to World War I, but this was of 
little importance except in later patent 
infringement suits. The early commer- 
cial thermal cracking processes were 
associated with the long familiar names 
of Burton, Walter and Roy Cross, 
Dubbs, Egloff, Behimer, Jenkins, Ritt- 
man and many lesser lights.? Engineer- 
ing improvement of these processes 
was very rapid in the 1920’s and cross- 
licensing patent agreements during this 
period made possible the design of 
large units embodying practically all 
desirable features. 

A major contribution to these ther- 
mal cracking units, generally operated 
under pressures of about 300 to 750 
psi, was in the art of welding, particu- 
larly by the electric arc method. This 
was of great value in many other re- 
finery and chemical processes and 
greatly improved long distance high- 
pressure pipe lines, particularly for nat- 
ural gas transmission. 

The need for control and recording 
instruments in these early cracking 
units, and in continuous distillation 
units which began to be installed in the 
middle 1920's, ushered in the ever in- 
creasing use of instruments in petro- 
leum processing and chemical manu- 
facture. As noted recently by Bradley 
and Lake* the Los Angeles refinery of 
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Union Oil Company, in 1922, had only 
15 instruments, mostly thermometers 
and pressure gages. By 1927 this num- 
ber had increased to 1900 and in 1951 
the number of instruments of all types 
in that plant was 11,000. Such instru- 
ments include valve positioners, liquid 
displacement meters, indicating, re- 
cording, and controlling devices for 
temperature, pressure, flow, and liquid 
level, and indicating and controlling 
analyzers for carbon dioxide, oxygen, 
hydrogen, pH concentration, density, 
end point, and also for initial boiling 
point. 

The technical renaissance in petro- 
leum processing, beginning in the 
1920’s, also brought about greatly in- 
creased use of the services of outside 
engineering, design and construction 
specialists, which greatly lessened the 
disadvantages under which most 
smaller refineries operated, and today 
such services are generally sought even 
by the largest companies. 

The improvement of thermal crack- 
ing processes was also greatly aided by 
metallurgical developments, particu- 
larly in the field of chrome, chrome- 
nickel and other alloy steels. When 
commercial thermal cracking first got 
under way the simple physical proper- 
ties of carbon steels, at the cracking 
temperatures employed, were not 
known. 

In the early 1930’s further better- 
ment of thermal cracking processes 
slowed down and the first commercial 
catalytic cracking process, other than 
the aluminum chloride process of A. 
M. McAfee, was invented by Eugene J. 
Houdry and commercialized by Sun 
Oil Company and the Socony-Vacuum 
Oil Company, the Houdry Process 
Corporation being organized in 1933. 
The first commercial plant was com- 
pleted in 1936, this being of the fixed 
bed type. The moving-bed type or 
Thermofor process was developed and 
installed during World War II, and 
practically simultaneously the fluid 
catalytic cracking process was worked 
out and commercially installed, begin- 


ning in 1941.° This fluid solid technique 
represents a new chemical engineering 
unit operation and in recent years, due 
largely to the possibility of good heat 
control, has been applied in other 
processes, including catalytic oxidation 
of orthoxylene to phthalic anhydride, 
and ethylene to ethylene oxide. The 
total installed capacity of fluid cataly- 
tic cracking units, at the end of 1951, 
represents a total of about 1,600,000 
bbl per day. Maximum overall eco- 
nomic advantage results from the inte- 
gration of fluid catalytic cracking with 
crude distillation units.® The fluid cat- 
alytic cracking process was worked out 
by E. V. Murphree and his associates of 
the Standard Oil Development Com- 
pany. Although about 2,200,000 bbl per 
day in thermal cracking units still re- 
main in operation, the great majority of 
new cracking units installed in the last 
ten years are for catalytic cracking. 

One of the substantial advantages of 
catalytic cracking lies in the very high 
octane value of the gasoline produced 
and the production of large propor- 
tions of butenes, greatly needed during 
the recent war for alkylation and for 
dehydrogenation to butadiene for syn- 
thetic rubbers, Butyl rubber and GRS 
and GRN. 

From the standpoint of meeting the 
demand for motor fuel and increasing 
the yield from a given quantity of 
crude, catalytic cracking may seem like 
the end of the road in this direction. 
However, when economics justify it, 
and should the supply of crude become 
sufficiently restricted, high pressure hy- 
drogenation, already well worked out, 
can be resorted to. 

Catalytic cracking has been evolved 
quite independently of other important 
catalytic processes such as gas poly- 
merization, hydroforming, platforming, 
and isomerization, which were initi- 
ated, in the research stages, largely by 
the late V. N. Ipatieff and his associ- 
ates, as will be noted more fully in the 
second article of this series to be run 
soon. 

An off-shoot of processes for crack- 
ing for gasoline has been the high tem- 
perature conversion of ethane and pro- 
pane to ethylene, first carried out in- 
dustrially by the Carbide and Carbon 
Chemical in the early 1920’s® and now 
widely practiced to obtain this basic 
raw material for a series of chemical 
products. The cracking of hydrocarbon 
gases at still higher temperatures for 
acetylene represents a further develop- 
ment although the conditions employed 
are far removed from those of cracking 
to gasoline. 

The impact on petroleum refining of 
the requirements of the voracious auto- 
motive engine was clearly responsible 
for the series of changes in processing 
outlined above. Others based more on 
research and having to do with better 
motor fuels and lubricants will be noted 
in our second article. 


Distillation. The petroleum industry 
was indebted to the alcohol and coal 
tar industries for the prior invention of 
the so-called bubble cap type of frac- 
tionating tower and, although myster- 
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RECOGNIZED QUALITY SINCE 1854 





For almost a century, WICKES Steam Generators have been supplying 
dependable, low-cost steam to industries and institutions. Today, in every 
State in the Union and in foreign countries, refineries and natural gasoline 
plants, steel mills, foundries, ships, chemical processing plants, atomic 
energy installations, public utilities and many other industries depend on 
WICKES for efficient steam production. In schools, hospitals, public buildings 
and institutions, WICKES Boilers supply steam for heat and power. 
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WICKES can fill your requirements for all types of multiple drum boilers 
with capacities up to 250,000 Ibs. steam per hour at pressures up to 

1000 psi., adaptable to any standard method of firing. In pressures 

up to 900 psi. with sustained steam production up to 40,000 Ibs., 
WICKES Boilers can be shop assembled ready for immediate installa- 
tion. For complete information, consult your nearest WICKES 
representative or write us today! 
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REPAIR LEAKS 


QUICKLY— PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
» signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 











Subscription Order Form 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscrip- 


tion for— 


SPECIALIZED EDITIONS 
([] DRILLING and PRODUCING 
[] OIL and GAS PIPELINING 
(.] REFINING and PETROCHEMICAL 
l year...$2.00 [] 2years...$3.00 [J 
3 years... $4.00 [J 


COMBINED EDITION 
l year...$5.00 [] 2 years... $8.00 [J 
3 years... $10.00 [] 


/Oneeesaceccesecuccousssusssuccnssessousssssenss 
_ 2 
Company___ 
Position___ 

Home Address 
Office Address 
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iously reluctant to adopt such towers 
for some time,’ did begin to do so in 
the early 192u’s, and tnen proceeded 
to improve the art to a mucn higner 
degree than ever attained in any other 
inaustry. ‘lhe application of fractiona- 
ting towers to tne stabuization of nat- 
ural gas gasoline was heid to be un- 
patentable and other patents in this 
neid met a similar tate. However, the 
first use of the pipe still in California 
during World War | was followed by 
the aadition of good fractionating tow- 
ers Which soon resulted in etticient con- 
tinuous units for crude distillation 
commonly separating gasoline, kero- 
sine or heavy napntna, gas oil, and by 
adding a vacuum flash tower, lubri- 
cating oils. By about 193 crude dis- 
tiliauion units were being installed hav- 
ing Capacities of 30,VUu to 75,V0U0 bbl 
per day. Also in the late 1920’s crack- 
ing units were designed to inciude good 
fracuonating towers yielding end point 
gasoune directly from the cracking 
unit. 

‘Lhe pipe still, separator and frac- 
tionating tower combination, operating 
contuunuously permitted such towers to 
be operated under fixed and controlled 
conaiuons. Also the method enabied 
substantial heat economies to be at- 
tained by preheating crude charging 
stock and the liberal use of heat ex- 
cnangers. 

‘Llne heating coils of most cracking 
processes were the counter-part of the 
heating tubes in pipe stills and the op- 
erations of both were greatly bene- 
fitted by better furnace designs, having 
greater thermal efficiency, utilization 
ot radiant heat and more even heating 
which in thermal cracking processes 
with so-called clean circuiation, return 
of clean recycle stock, and limiting the 
per cent of cracking per pass, enabled 
longer and longer runs to be made with- 
out shut downs due to coking in the 
tubes. All this seems quite elementary 
now and well known but this progress 
was spread over at least ten years. 

The motivating factor in these some- 
what belated changes in distillation 
practice was no doubt the drive for 
better efficiency and better products on 
the part of better trained engineers and 
chemical engineers who began to trickie 
into the industry at about this time. A 
few familiar names are associated with 
the more important changes. The early 
pipe stills in California apparently em- 
bodied the ideas of M. J. Trumbull, I. 
W. Fuqua and A. F. L. Bell and were 
described by J. M. Wadsworth,® who 
was later associated with one of the 
engineering design companies active in 
this field. Although a great many have 
made important contributions to this 
art, the names of a few are noteworthy. 
The late W. A. Peters, Jr., came into 
petroleum distillation design with prior 
experience in coal tar distillation and 
was responsible for the design of the 
75,000 bbl-per-day-units installed at 
Abadan. Dr. Warren K. Lewis con- 
tributed valuable technical articles and 
served for many years as a consultant 
to the Standard Oil Company of New 
Jersey. W. L. McCabe and E. W. Thiele 
contributed a graphical method for the 


solution of distillation design problems, 


Processing of Lubricating Oils 


The same factor, the rapid growth of 
the automotive industry that caused the 
great demand for motor fuels, was also 
the chief cause of the much greater de- 
mand for more and better quality lubri- 
cating oils. Even today more lubri- 
cating oils could be produced from the 
crudes now processed if there were 
sufficient demand for them. In one of 
the very early patents for the distilla- 
tion of lubricating oils under a modest 
vacuum (Hiram Everest of the old Vac- 
uum Oil Company in 1885), the oil was 
recommended for harness dressing. 


The first commercial distillation of 
lubricating oils under high vacuum, 
about 5 to 20 mm pressure of mer- 
cury, were carried out in batch shell 
stilis (Schulze method). ‘lhree refiner- 
ies used the method for a few years, 
Under these conditions high viscosity 
oils were produced substantially with- 
out decomposition and which were 
color-stable without acid refining. It 
was soon evident, however, in the very 
rapid continuous distillation of oil from 
pipe stills, that high boiling oils could 
be heated to relatively high tempera- 
tures for a few seconds without serious 
decomposition. Under these conditions 
very high vacuum is not necessary. 


Improved distillation of lubricating 
oils, with less cracking of the higher 
boiling more viscous oils greatly in- 
creased the difficulty of dewaxing to 
remove so-called amorphous or micro- 
crystalline wax. This was accomp- 
lished by the well known centrifuge 
process until this was largely displaced 
by liquid propane or solvent dewaxing 
methods. 

In the early 1930’s the solvent ex- 
traction of crude lubricating oils be- 
gan to be practiced, resolving such oils 
into high viscosity index oils (raffinate) 
and low viscosity index oils (extract). 
Incidentally the wide adoption of such 
methods reduced greatly the use of the 
time-honored method of refining these 
oils by sulfuric acid. The use of phenol 
as a refining solvent appears to have 
been the first solvent extraction method 
to be patented and used on a commer- 
cial scale, for lubricating oils. The 
phenol method was quickly followed 
by others employing other solvents, in- 
cluding particularly furfural, nitro- 
benzene, and chlorex. 

It is a curious fact that more than 20 
years elapsed between the first use of 
liquid sulfur dioxide for extraction of 
aromatics from kerosine distillates and 
the use of other solvents for the higher 
boiling distillates. It was sometime after 
the solvent extraction of lubricating oils 
was Carried out industrially that it was 
clearly shown that lubricating oils con- 
tain hydrocarbons having aromatic 
rings in their structure and these, being 
more soluble, pass into the extract. 


Natural Gasoline and LPG 


Principles involved in the stabiliza- 
tion and recovery of gasoline from nat- 
ural gas are closely related to physical 
principles of crude distillation. The 
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natural gasoline had to be removed and the phase studies of B. H. Sage and and distillation methods that existed in 
ils from natural gas to avoid troubles in W. N. Lacey have been important. the oil industry about 25 years ago, 
pipe line transmission, and_ natural _ With the discovery of alkylation the progress along these lines would be 
th of gasoline was thus literally left on the fractional distillation of butanes, from much more rapid and conspicuous than 
d the door step of the gas industry. Its great natural gasoline, was carried out in other changes in refinery practice which 
0 f 8  Penkg . 8 yP 
also potential production was obvious. To special columns to separate the isobu- involved research. These changes came 
T de- keep pace with mounting production tane required for alkylation. more slowly and were usually much 
ubri- great sales effort and intelligent utiliza- _ Closely related to the natural gaso- less dramatic. Better chemical! refining 
ubri- tion were necessary. Two familiar line recovery and stabilization methods methods and better products required 
n the names are conspicuously associated are the similar processes applied to re- considerable chemical research, and 
were with these efforts, i.e., George Oberfell, finery gases. Thus the C, fraction of much work was done in the study of 
1e of with one of the largest producers, and the stabilizer overhead contains about the performance of motor fuels, lubri 
tilla- George Granger Brown, for many years 40 per.cent propylene, when derived = cants and other products. This work 
odest a consultant for the producers. from catalytic cracking units. The art required many more workers trained 
Vac- Although stabilized natural gasoline of fractional distillation at low tem- in scientific research, particularly in 
| was has been blended with refinery gaso- peratures and moderate pressures of | chemistry. Also, about 25 years ago, 
B. line, particularly for winter use, not all normally gaseous hydrocarbons has _ the utilization of hydrocarbons as raw 
mn of the available butane can generally be _ been carried to a point where ethylene — materials for chemical manufacture be 
uum, so used and large volumes of the easily _is now industrially separated in a purity —- gan on an industrial scale, and this new 
mer- liquefied butane and propane are now of 99-+- per cent. High purity ethylene departure took place both within and 
shell consumed as “liquefied petroleum gas,” is required for the manufacture of the outside the petroleum industry. These 
finer- used as easily gasified fuel in rural solid plastic polymer “polythene.” As research trends will be discussed in the 
ears, areas, and for enriching other gas, par- late as the early 1930’s some well second article to follow shortly. 
‘Osity ticularly in small gas-making plants. known distillation experts believed that Ref 
with- More recently propane has been sought _ the separation of ethylene from ethane piccuenihagte 
were for cracking to ethylene. Ethane gives to this degree could not be done on an ~— |: feagle, W. “The Science of | Petroleum 
° ° ‘ ‘ » OY ersity Press, 1937 
g.. It still higher yields of ethylene and the industrial scale. 2. Brooks, B. T., “A Brief History of Petro- 
very extraction and fractionation opera- Parallel with the greatimprovements yum CTA Te eT petroleun 
from tions have been modified to recover in. large scale fractional distillation Distillation,” in Progress in Petroleum Tech 
sould more of these hydrocarbons. there was very striking progress in re ere eee Lele 
pera- Recovery of gasoline from gas is re- small scale and analytical distillation 4. Ardern, D. B., Dart, J. C., and Lassiat, R 
rious lated to the production of so-called dis- methods, mainly associated with the , {. led Po 8. 
i ° ; ° A - Murphree, E. V., Ibid, P. 30. 
tions tillate from high pressure gas in cycling names of Walter J. Podbielniak, M. R. 6. Curme, G. O., Ind Eng. Chem. 25, 582 (1933) 
ry. plants, many of which have been in- Fenske, Frederick Rossini, and B. J. os ee Saas ie cae Rees 
Ba lled in recent years in high Mai of Petroleum, | Oxford University Press 
ating sta ( years in high pressure air. (1937), P. 1466. 
igher gas fields in the Gulf Coast area. ' * ae a Tome 
y in- George G. Brown and D. L. Katz of Engineering and Research 9. Peters, W. A., Jr., “Distillation in the Re- 
1g to the University of Michigan have been It was natural that with the great era, Mend ee 9B  Phaig Macnigg Fg 
Nicro- closely associated with these operations opportunities for better engineering P. 1580.) a 
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Sensitivity adjustment unit; single, continuous 
adjustment calibrated in specific units. 
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popular of all 





Single Duty FULSCOPE Recording Controller with Adjustable Sensitivity, Automatic 
Reset and PrE-act responses. Double Duty control mechanisms, with any combi- 
nation of control responses, afford a great advantage on many applications. 


CONTROLLER 
SENSITIVITY 


= 
—< 
= 
= 
= 
a 
= 
peat 
— 
pees 
Seo 
pose 
lL onantl 
— 
_— 
— 
som 
oad 
S oaal 
pont 
= 
= 
- 
= 
a 
= 
= 
Fa 


To obtain more information on products advertised see page E-65 





Improved sub-base permits easy, precise replace- 
ment of pre-calibrated actuating systems in field. 
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l|instruments celebrates 


a. HANKS to you, the Taylor Futscope* Controller 
today enjoys unrivaled popularity. We say thanks 
to you because this instrument was designed to meet 
° your, exac ling requirements as Avicenna by an indus- 
e iry-wide survey. The result is dependable performance e 
. year after year, per low maintenance cost. In the petro- 
° leum industry, natural gasoline plants particularly, 
7 these instruments are relied upon to operate auto- 
matically for hours on end unattended. Thus the oper- 
ators are freed to take care of other maintenance duties. 
For the benefit of those who are new in positions 
of responsibility in the selection of instrumentation, 
here are some of the reasons why Taylor Series 100 
Futscope Controllers have been able to meet these 
exacting requirements and consequently reign supreme 
throughout industry. 


ADAPTABILITY 


e 1. Extremely versatile. The same control mechanisms 
e are available for Temperature, Pressure, Flow and 
e Liquid Level—in either recording or indicating models, 
e as locally mounted controllers, transmitters or control- 
—s ling receivers. Interchangeable unit construction per- 
mits a small inventory of parts. Pre-calibrated units 
eliminate expensive checking. Easy visibility and acces- 
sibility of components means an instrument man can 
have a unit back on the job with minimum down time. 
2. Adaptable to any control problem because the FuLscoPE 
Controller has three control effects: 
(a) Proportional Response—available in three forms: 
Fixed High Sensitivity (1000 psi per inch pen move- 
ment): Adjustable Sensitivity (1000 to 1 psi); and Lim- 





Interchangeable needle valves in Automatic Reset 
and PRE-ACT units. 





its 15th BIRTHDAY ! 


ited Range Sensitivity (400 to 30 psi). (b) Automatic 
Reset Response, completely and continuously adjustab! 
(.05 to 5 repeats per minute). (¢) PRE- ACT* ieeseien 
(rate action) continuously adjustable within the range 
of 0.2 to 10 mins. All the adjustments are wide rang: 
and continuous. Any combination of these contro! 
responses may be used to provide any required quality 
of control. Pre-Act and reset units are interc thangeable 
3. Proper Adjustment Easily Obtained. Control! Response 
Adjustment Dials are calibrated in specific units, re 
peatable in all instruments. Optimum settings ar 
quickly determined. 

4. Controller action simply changed by lifting a spring 
clip and rotating set-point knob. 


DEPENDABLE OPERATION 


5. Control point always matches set point when automati: 
reset is used, thanks to fully pneumatic sensitivity re 
duction. Lowering sensitivity for stability does not 
reduce the effectiveness of the reset response. Result 
control point always returns to set point, regardless of 
load changes. 

6. Trouble-free air system. Metal disc type filters are 
built-in features, easily removed for cleaning. Both 
relay air valve and nozzle are made of 18-8 stainless 
steel. A simple system, made of corrosion resistant 
parts, easily accessable for cleaning. 

7. Lifelong Accuracy. Fewer links wd pivots. Dead spot 
and hysteresis practically non-existent due to light 
weight stainless steel link and small diameter bur- 
slated pivots. This lightweight construction nullifies 
vibration effects. Spring pivot clips, which do not gum 
up or corrode, replace screws. Over and under-rang 
linkage protection provided when required. 

Whether your processing problems are simple o1 
complex, there’s a Taylor instrument or control sys- 
tem and a competent Taylor Field Engineer ready to 
help you solve them. 

Write for Bulletin 98151. Taylor Instrument Compa- 


nies, Rochester, N. Y., or Toronto, Canada. 
9 


Instruments for indicating, recording and 
controlling temperature, pressure, flow. liquid 
level, speed, density, load and humidity. 


*Reg. U.S. Pat. Off. 


Laylor /nslrumenta 


MEAN ACCURACY FIRST 
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Vapor Concentration in Gasoline Tanks Varies With Conditions | _, 


Gasoline tank containing vapor and standing for 
several weeks may become serious explosion hazard 


GEORGE E. MAPSTONE* 


I; is usual to consider the air in a gaso- EXCLUSIVE 

line tank as saturated with the vapor of 

the gasoline stored in it. In many cases : Vy 

this is so but in some it is not, and the 

ignorance of this fact could lead to un- J 

safe practice and possibly disaster. 350 
For the air in the storage tank to be- 

come saturated it is necessary that there 

be sufficient circulation for the vapor- 300 

rich air from near the bottom of the , ‘ 

tank to rise and mix with the leaner air 
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STM D 86-46 












































near the top. This is promoted by un- ose 
even wall and roof temperatures due to a | 
sunshine, and to a much lesser extent a 

by diffusion, but is partly offset by large _ he 

differences in density. For example the a 

density of butane, about the lightest and ra 

most volatile of the gasoline compo- / 
a is — more than twice that of “A v4 
air. Therefore if the air contains 50 per 

cent of butane its density will be td / er " 

and a half times that of air. Conse- a. 

quently, it is to be expected that the at- * 

tainment of equilibrium between the —_| 

vapor-air mixture, i.e. the saturation of "POD" ANALYSIS 

the air, will take an appreciable time. 

This is borne out in practice, in some 

cases the saturation of the air being 0 10 20 30 40 50 60 70 80 90 100 
rapid but in others it is slow and may a 

not be attained. This paper records 

some results which demonstrate the lack Comparative distillation ranges of stored gasoline and of recovered 
of uniformity of the gasoline vapor con- vapors from tank, above liquid gasoline. 
*Petroleum Chemist, Australia. 











oe ’ tent of the air in a gasoline storage tank 
TABLE 1. Gasoline vapor content of air in tank and that, after pumping out, the mixture 


can soon become dangerously explosive. 





(As per cent by volume) 


Days 1 2 9 2 1% 18% 28% 30 34 4 52 59 65 As gasoline is a mixture, part of which 
Gasoline temp.degF............. .. .. 6 7 71 68 67 6 6 . . . 4 evaporates into the tank air, the Reid 
Vapor temp. deg F. alten ee ; a 89 70 65 67 68 86 84 7 63 86 i i ’ 
Atmos. temp. deg F............... 71 7 |. 76 70 6 78 66 76 77 63° 65 82 Vapor Pressure is a satisfactory meas 
Condition aan os. «a = 2 + es hh ehUm]hUm ; t ure of the evaporation and is exact if 
er cent gasoline vapor....... : A : 
100 per cent raturation (calc)*.... |. .. 38% 36% 35% 20% 20% 28% 2% .. .. .. .. the tank is between 19.2 and 20.8 per 


cent filled and the temperature is 100 


Depth below top of tank, ft 
op atacataa ee 14.2 .... 16.4 15.3 7.3 16.1 82 12.5 12.6 12.5 10.2 5.5 6.3 . 
ee ec. we wn ae C.F oe F. It has been shown that the Reid 
6 a. eis | 24.2 288 275 133 85 4.2 4.1 Vapor Pressure varies with the tempera- 
8 160 | SS Ca ck. fe, ae oe ee . th h 
ee eee 16.7 23.5 27.0 25.4 28.2 283 123 85 43 3.0 ture in the same manner as does the 
4 ee a wis 3 wa wea 1S ES £5 4 Yapor pressure of pure compounds and 
16 15.7 i179 182 .... .... 2.2 .... .... 13.0 83 53 4.0 it is a simple matter to estimate the 
18 15.5 ae me 13.1 8.1 6.2 4.1 vapor pressure of soli ifferent 
20 15.3 30.1 272 .... 276 20 128 80 73 41 hes e of a gasoline at diff 
22 15.3 rote abe: %2 .... 128 78 7.0 38 temperatures from the R.V.P.?: 
24 15.7 ts eh, one Le, a 2 *nttae * 
26 15.5 ““'" 9976 26:0 1.1) 11) 25:7 130 85 5.3 3.2 _ Because of the uncertainties involved 
ez aepiNe fae =A Dstt 13.7 88 5.0 3.3 in estimating, the vapor loss tests were 
Wc BE MB ee a6 BS 8 48 Be carried out on a 30,000-bbl gasoline 
cane i 2 es ee RE | tHE * Beoceinnneand iro storage tank over a period of about two 
Bryne se cess savqevks tone TEE Ue Se Ovey cecte cure ees sons NR +2 months during which the tank was first 
Gasoline surface, ft -... nil nil 35,3" 38.2" 28.9° 26.6’ 20.4’ 22.9’ 34.0’ nil nil nil_ nl half filled in the course of production and 





then emptie in. s not 
* Per cent saturation calculated from R.V.P. and gasoline temperature. fitted ah d — ° on tank we I 
tEmpty. * Filling begun. { Filling. © Filled. * Emptying. ed with any special vapor venting 0 
recovery devices but did have the usual 
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hatch covers. It was dipped (gaged) 
daily. The gasoline vapor content of the 
tank air was determined with a portable 
Orsat using gas oil as absorption medi- 
um as recommended by Koefoed.* The 
sample was drawn directly into the 
Orsat using a long sampling probe the 
length of which could be varied as re- 
quired. The tests were carried out be- 
tween 10 a.m. and noon in order that 
day-to-day results would be comparable. 

Results given in Table 1 are typical 
of those obtained and may be summar- 
ized as follows: 

1. Gasoline vapor content increased 
to a local maximum of about 35 per cent 
during the filling period. 

2. Vapor content of the air never 
reached saturation (as calculated from 
the R.V.P.) near the gasoline surface. 

3. The lower layers of air in the tank 
approached saturation long before the 
upper layers, there being in effect a 
thick blanket of vapor-rich air above 
the gasoline surface. 

4. Breathing losses kept the vapor 
content of the top two feet of air rela- 
tively low but always above the explo- 
sive limit of six per cent, so long as 
there was liquid gasoline in the tank. 

5. Vapor content of the air immedi- 
ately above the surface was invariably 
lower than that a few feet higher up in 
the tank. The suggestion that this may 
have been due to the upward diffusion 
or rectification of the lighter constitu- 
ents such as butane is supported by the 
fact that. unless some such effect was 
operating, the richer mixture would 
have been heavier and would therefore 
settle and mix with the lower layer of 
its own accord. 

6. On standing empty for approxi- 
mately three weeks in warm weather the 
vapor content of the air was reduced 
by breathing alone to within the explo- 
sive limit (114-6 per cent), converting 
the tank from a known fire hazard into 
an explosive hazard. 

A quantity of the gasoline present as 
vapor in the air was recovered for exam- 
ination by cooling with dry ice and alco- 
hol. The average vapor content of the 
air sampled was 35.1 per cent and the 
air temperature in the tank at the time 
was 84 F at the point of sampling. Part 
of the gasoline condensate was distilled 
in a Podbelniak apparatus and the rest 
was distilled under the standard condi- 
tions for laboratory distillations (ASTM 
D 86-46) with a 47 per cent recovery. 
The comparison of the distillation 
ranges of the gasoline and of the recov- 
ered vapor are shown graphically in Fig. 
1, the distillation loss in each case being 
assumed to represent material coming 
over before the initial boiling point. 
The results clearly demonstrate the loss 
of light ends by evaporation during 
storage. 
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Western Petroleum Refiners Meet in Arkansas 





DAVIS READ 
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ENGINEER'S panel at WPRA meeting included: D. B. Ardern, Houdry Process; 
C. O. Brown, American Cyanamid; Davis Read, Universal Oil 
Products, and E. C. Tinsley, Mexico Refractories Company. 
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INFORMATION panel before the Forum Session of the Western Petroleum 





Refiners Association, El Dorado, Arkansas, October 22-23, 1953. Refiner’s 
panel is at left, H. K. Wheeler, Pan-Am Southern; Dale Fischbeck, Phillips 
Petroleum; W. M. Carney, Lion Oil; and N. K. Anderson, Deep Rock. 





Bureau of Mines to Get ‘“‘Double O”’ 


A committee from the industries af- 
fected by the work of the U. S. Bureau 
of Mines will begin soon a study of the 
Bureau’s work, its efficiency of opera- 
tion and other pertinent matters per- 
taining to its normal functioning, it is 
reported. The committee will be com- 
posed of one man from each of the 
industries affected, will be entirely non- 
governmental, and will report directly 
to Interior Secretary McKay. The com- 
mittee is expected to consider such mat- 
ters as Bureau operating efficiency, 
whether or not it is branching out too 
far into work that industry should do 
for itself, and whether or not complete 
reorganization of the agency is re- 
quired. It will be remembered that the 
Bureau became involved recently in a 
sanguinary discussion regarding its 
plans for coal hydrogenation to synthe- 
size hydrocarbons and chemicals. 


At tle same time the U. S. Senate is 
considering the suggestion that the Fed- 
eral government help industry build 
and operate liquids-from-coal plants, 
as long-term insurance against future 
dependence in emergency on foreign 
liquid fuel sources. This consideration 
has long been one of the principles ad- 
vanced by industry leaders who want 
the know-how of this and other syn- 
theses to be developed during peace 
times for use under war or other emer- 
gency conditions when time will not be 
available for such research. Great coal 
states like Pennsylvania, Indiana and 
Illinois say they welcome the installa- 
tion of such research plants. Interior’s 
McKay says we do not have enough 
petroleum to carry us in event of an 
all-out war, nor can we cut off all im- 
ports from other countries that will be 
our allies in such a war. 
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FIG. 1. LUCITE diatometer showing 
floats, slides, V-shaped guard. 





FIG. 2. TWO members of Academy 
staff, J. H. Wallace and Matthew 
Hohn, placing diatometers in Sabine 
River, Orange, Texas. 








Diatometer—Inexpensive River Pollution Indicator 


Natural Sciences Academy discovers quick method 


to evaluate the wastes from refinery discharges 


Potturion of streams from the waste 
discharges of refinery and chemical 
plants is causing growing concern both 
to the public and to industry. This situ- 
ation is brought into critical focus by 
several meetings scheduled this sum- 





EUGENE B. BRIEN* 


ing diatoms on glass slides and a rela- 
tively simple method for studying these 
cells. The condition, the number and 

the species of diatoms—microscopic 
cells that serve as the basic food for 
fish—paint one of the most reliable pic- 


slides by their silicon walls in two and 
one-half days. Because diatoms have 
cell walls of silicon, they can be pre- 
served indefinitely without any special 
treatment. 

The new method for analyzing dia- 


e is mer: One eight-state commission is tures of the condition of the river, Dr. toms operates on the principle that 
‘ed- studying methods of regulating waste Ruth Patrick of the Academy recently every river has agreat variety of aqua- 
iild disposal in the Ohio River Basin (Ken- _ explained. By analyzing the diatoms col- _tic life organized in an intricately bal: 
nts, tucky, Illinois, New York, Ohio, Indi- lected on the slides, the state of pollu- anced system or “food chain.” The food 
aie ana, Pennsylvania, Virginia, West Vir- tion of any stream or river can be ob- chain has two bases: Bacteria and 
ign ginia). A state stream sanitation com- tained. algae. 
ion eee 5s holding hearings on pollution The new tool that collects the dia- Bacteria use the wastes in a river as 
aa in North Carolina streams. A third toms is a small ( 1 in. * 8 in. & 8 in.) their food. In so doing they change the 
| group in Michigan and Ontario is show- Lucite trap (Figs. 1 and 2), anchored wastes into food for other organisms 
ant ing concern over the St. Clair River. In- in a river and floated at any desired a process commonly called decay or de- 
yn- dustrial stream pollution is becoming a depth by two adjustable floats. Six to composition—and are in turn eaten by 
ace critical, nationwide problem. ; eight slides held at right angle to the protozoa and other small invertebrates 
er- To determine the extent of pollution base of the trap catch diatoms as the worms, snals, etc. 
be of any stream is an expensive and water flows through the slides. An ad- Algae, the diatoms, turn inorganic 
oal lengthy process. To establish responsi- justable, V-shaped guard permits a substances into proteins and carbohy- 
and bility where several plants may be at steady stream to flow through the slides. drates and are then eaten by fish. In a 
lla- fault is a difficult undertaking. The trap is faced upstream and remains process known as photosynthesis, algae 
we - recent discovery of the Academy of in the water for about two weeks. replenish the oxygen supply of a river 
igh I atural Sciences, Philadelphia, holds : r by synthesizing carbohydrates and giv- 
Promise of a new method for continually Method for Diatom Analysis ing off oxygen as a byproduct. In many 
hu recording pollution condition of a river. A trained technician can count and rivers this is the principal process for 
rd — technique consists of the identify the small plants on the glass restoring oxygen. : 
be diatometer,” a simple tool for collect- Higher forms of life—worms, snails, 
°Kastern Editor. EXCLUSIVE insects, fish--feed upon bacteria and 
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algae and are consumed, each in turn, 
by higher forms of life. Thus, the full 
cycle of the food chain is completed. 

Each stage of river life must be kept 
in proper balance by the higher stages 
for a properly balanced food chain. If 
one form of life becomes dominant, the 
entire chain is disrupted. The new tech- 
nique developed by the Academy ana- 
lyzes only one stage of life, the diatoms. 
The condition of this form of aquatic 
life reveals the extent to which a river is 
polluted. 

A refinement of this technique per- 
mits the determination of the amount 
of pollution contributed by any river 
discharge, it is reported. That is, by 
collecting and counting the diatoms at 
a point above the point of waste dis- 
charge, a picture of the “health” of a 
river can be established. By taking a 
similar count at a point below that of 
the refinery discharge, the pollution con- 
tributed by the discharge can be meas- 
ured. 

The record thus established is per- 
manent and can easily be preserved for 
future comparisons. 

Refinery wastes may be toxic to aqua- 
tic life in various ways. For example, 
they may 

1. Reduce the amount of oxygen in 
a river. 

2. Kill organisms outright. 

3. Raise temperatures and thus kill 
organisms. 

4. Coat gill structures, as with oil 
wastes, and thus prevent fish from 
absorbing oxygen. 

5. Clog up the natural habitat of 
aquatic organisms by burying or 
bursting eggs, or by preventing 
sunlight from penetrating the 
water. 

Practical, cost-saving conclusions 
from knowing how an effluent injures 
river life are many and varied. If a cer- 
tain discharge is found harmful on only 
one count, for example, the whole dis- 
charge need not be treated. Treating 
that one aspect can make the entire 
effluent safe. But if the entire effluent 
must be made nontoxic, treating costs 
could well get out of hand. 

In suplementing river surveys, the 
diatometer can also keep continual 
check on various, practical aspects of 
streams: 

1. The extent of pollution that a 

waste effluent might contribute to 
a river. 

2. The determination of the time at 
which pollution began. 

3. The establishment of whether such 
an effluent is actually responsible 
for the pollution of a stream. 

4. The proper planning of waste dis- 
posal according to the condition 
of a stream. 

The determination of the effective- 
ness of a water treatment process. 

6. The proof of whether a stream is 
improving or getting more de- 
graded over a period of time. 

The latest research on the use of the 
diatometer is currently being financed 
by the American Petroleum Institute be- 
fore final release. *k* 


uw 
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W. S. POSTL, assistant to Prof. Herman Pines, director of the Ipatietf catalytic and 
high pressure laboratories at Northwestern University, operates controls in the new 
super pressures unit of the laboratories. All controls are outside of the three-eighth 
inch thick steel armor plate behind which experiments will be carried on. 


Super Pressures Unit Dedicated at Northwestern University 


A monument to the founder of the 
laboratories, the late Dr. V. N. Ipatieff, 
a new laboratory known as the super pres- 
sures unit, was dedicated as part of the 
Ipatieff Catalytic and High Pressures 
Laboratories at Northwestern University, 
in Evanston, Illinois, recently. The dedi- 
cation was the high light of a joint meet- 
ing of the Chicago section of the Ameri- 
can Chemical Society and the Northwest- 
ern chemical department at which David 
W. Harris, president of Universal Oil 
Products, gave the dedicatory address. 
Dr. Ipatieff was associated with Universal 
for more than 20 years, after becoming a 
citizen of United States in early 1930’s. 

The new unit, in which students will 
carry on research at ultra-high pressures, 
is being directed by Dr. Herman Pines, 
who was associated with Dr. Ipatieff for 


many years prior to the latter’s death. Be- 
hind %-in. steel plate, work will be car- 
ried on at pressures up to 25,000 psig, with 
all controls extended outside the armor 
plate. Automatic controls are installed, 
and steel-mesh protected windows are de- 
signed to fold outward in case of explo- 
sions. Experiments will be carried on at 
25,000 psig and up to 1000 F. The com- 
pressor that develops these pressures is 
spring-suspended and weighs 20 tons; a 
pump capable of pumping liquids at these 
pressures is installed also and most of the 
equipment was designed by Northwestern 
personnel or by Universal engineers and 
is not commercially available. 

Dr. Ipatieff was universally known as 
probably the world’s outstanding authority 
on both high pressure and catalytic re- 
actions in chemistry. 








CHRISTMAS TREE is all that shows aboveground, of the 24,000,000 gal under- 





” lage ese Rey 


ground storage cavern of Warren Petroleum Company, in southeast New 
Mexico, Hobbs area. Development of this type of storage for ultra-light products 
is one of the innumerable sagas of the oil and gas industries. 
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SCHEMATIC flowchart of Shell's 


Montreal petrochemical unit. 


Montreal’s New Petrochemical Plant 


Isopropyl alcohol and acetone are first petrochemicals 


produced in Canada by an oil-company-owned plant 


a A COLORFUL ceremony within the 
spacious employees’ cafe-auditorium at 
the Shell Oil Company of Canada Lim- 
ited Montreal East refinery, late last 
spring, Mrs. Louis S. St.-Laurent, wife 
of the Dominion’s Prime Minister, 
pressed a switch which set in motion 
the pumps in the company’s newly com- 
pleted petrochemical plant, three-quar- 
ters of a mile away. Pressing of the 
switch began filling a 6600-gal tank-car 
with the first isoproypl alcohol to be 
produced in that country. Hon. Douglas 
Abbott, Minister of Finance, and the 
Mayor of Montreal, Hon. Camillien 
Houde, were in attendance, as, also, 
were F. A. C. Guepin, managing direc- 
tor of the Royal Dutch Shell group, who 
flew from London especially to officiate 
with W. M. V. Ash, president of Shell 
Canada, Jan Oostermeyer, president of 
Shell Chemical Corporation of New 
York; George Davidson, manager, 
Montreal East refinery, and J. Hutchi- 
son, manager of new chemical division. 





“Superintendent of Montreal Refinery, Shell 
Oil Co. of Canada. 


G. S. WILLIAMSON* 


The petrochemical plant, drawing its 
raw materials from the nearby Shell re- 
finery, will also convert isopropyl alco- 
hol into the equally important chemical, 
acetone. Thus Canadian production of 
20,000,000 lb annually of the two basic 
chemicals requisite for such varied lines 
as synthetic textiles, medicine, and paint 
manufacture, has been assured. 

This Montreal plant of Shell Oil, the 
first petrochemical plant to be owned 
and operated by an oil company in Can- 
ada, is situated adjacent to Shell’s 
Montreal East refinery. Ground was 
broken for the project in April, 1952, 
and less than one year later the plant 
was placed on stream. As well as iso- 
propyl alcohol, acetone is also being 
produced, the combined production ap- 
proximating 20,000,000 lb per year. 

Feed to the plant consists of a liquid 
mixture of propane and propylene, pro- 
duced from Shell’s adjacent catalytic 
and thermal crackers. The first step in 
the process is the reaction of the pro- 


EXCLUSIVE 
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pylene with sulfuric acid. As this step 
is strongly exothermic, coolers are pro- 
vided for removing excess heat. The 
ester thus formed is subsequently hydro- 
lyzed by dilution and mixing with water, 
forming crude isopropyl alcohol in a 
mixture with dilute sulfuric acid. Un- 
reacted propane is caustic-scrubbed, 
dried and subsequently sold as LPG. 
Separation of the crude isopropy! alco- 
hol from the dilute acid is accomplished 
by stripping, using steam as the strip- 
ping medium. 

Dilute sulfuric acid leaves the bottom 
of the stripper and is subsequently re- 
concentrated in a Chemico drum con- 
centrator and returned to the system. 

Next step in the process, which in- 
volves distillation, removes isopropy! 
ether formed as a reaction by-product, 
and reduces the water content of the 
crude isopropyl! alcohol to about 13 per 
cent by weight, approaching the con- 
stant boiling point mixture. 

For the production of acetone, iso- 
propyl alcohol is catalytically de-hydro- 
genated in a petrochem furnace. The 
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HAWK’S-EYE VIEW of new Shell petrochemical plant alongside company’s Montreal P. Q. refinery, that is the first oil-company 
owned chemical plant to start operations in Canada. This plant is synthesizing isopropyl alcohol and acetone. 


crude acetone, formed by the removal 
of hydrogen from the isopropyl! alcohol 
molecule, is separated from the reac- 
tion by-products and purified to 99.5 
per cent by weight purity or better by 
means of a scrubbing step followed by 
distillation. 

For the production of finished iso- 
propyl alcohol, two steps are required. 
First of these consists of an azeotropic 
distillation in which the water content 
of the alcohol-water mixture is reduced 
to approximately 1 per cent. Finished 
isopropyl alcohol is then produced by 
final distillation, which serves to re- 
move materials boiling below and above 
the pure alcohol boiling point. 

The entire operation is highly instru- 
mented in the interests of precise operat- 
ing control and to reduce manpower 
requirements. Reaction, hydrolysis, 
stripping and all distillation equipment 
is housed in one large building. Acid 
concentration equipment occupies an- 
other building and transfer and cooling 
tower pumps a third. An adjacent tank 
farm provides storage for rundown, in- 
termediate and finished products. Shell 
Turbo-grids are used in many distilla- 
tion applications. 

In an enclosed process of this nature, 
the collection of pump drips and of the 
blow-downs from gage glasses and 
sample pots is of importance both from 
the standpoint of minimizing vapor evo- 
lution and also for reducing losses. Hy- 
drocarbon and acid drips and blow- 
downs in all buildings are gathered by 
means of enclosed collection headers 
connected to sumps equipped with level- 
controlled pump-outs to storage tanks. 

Winterizing of a process designed to 
operate in a climate of severe tempera- 
ture fluctuations and at the same time 
requiring the use of many high-freezing- 
point materials presented unique prob- 
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lems. The Montreal plant is designed to 
operate in weather temperatures as low 
as minus 20 F. The plant is divided into 
two basic areas; the hazardous area 
where some flammable vapors may exist 
and the non-hazardous area in which 
the fired equipment is located. All pro- 
cess equipment in these areas, with the 
exception of a petrochem furnace, is 
entirely enclosed within buildings. 

The process building is approximate- 
ly 65 ft wide by 140 ft long by 28 ft 
high. The building has a rigid steel 
frame, pitched roof, and trafford tile 
roof and siding above a brick wainscote. 
Projection type unit-heaters near the 
roof heat the building to an average 
temperature of 40 F when the outside 
temperature is minus 20 F. The heating 
is thermostatically controlled. Ventilat- 
ing units at the ends of the building 
supply a total of 65,000 cu ft per min- 
ute of outside air year round, tempered 
to 40 F in the winter. The air is ex- 
hausted near the floor by 12 fans, six 
on each of the two sides of the building, 
providing a complete air turnover every 
six minutes. 

The control building is 20 ft wide by 
118 ft long. It is attached to the process 
building and divided into three sections; 
a central control room for both the re- 
action and distillation process adjoining 
the process building and connected with 
sufficient windows to allow vision of the 
process equipment from inside the con- 
trol room; a control laboratory on one 
end and a utility room on the other. The 
utility room houses the instrument air 
compressor and dryer, the ventilating 
equipment and water heater. This entire 
section is ventilated with filtered out- 
side air distributed to each room. The 
total air-quantity is 3000 cu ft per min- 
ute in winter, and 600 cu ft per minute 
in summer. The building is pressurized. 


The acid recovery plant situated in 
the non-hazardous area houses a two 
stage chemico unit, affiliated pumping, 
acid blending, and cooling equipment 
and a control room. The acid mist pre- 
cipitator and substation are situated ad- 
jacent to the main building. The pre- 
cipitator and substation are situated 
adjacent to the main building. The pre- 
cipitator is designed to effect the re- 
moval of 93 per cent of the sulfuric 
acid mist entrained in the effluent steam 
and furnace stack gases. The elimina- 
tion of a public nuisance rather than 
economic considerations is the justifica- 
tion for this installation. The concen- 
trator building is 40 ft wide by 78 ft 
long by 30 ft high. The building has a 
precast reinforced concrete frame, pre- 
cast concrete roof and trafford tile sid- 
ing above a brick wainscote. The heat- 
ing and ventilation system is similar to 
that of the process building. 

A pumphouse is situated adjacent to 
the tank farm area and houses all prod- 
uct transfer pumps, some of the process 
feed pumps and the cooling water cir- 
culating pumps. Thermostat-controlled 
unit heaters maintain a 40 deg tem- 
perature during minimum winter tem- 
peratures. 

Outdoor installations of instruments 
are protected from the weather by sheet 
metal enclosures heated by internal 
steam coils. All instrument boxes have 
adquate access doors or panels for op- 
eration and maintenance. 

Winterizing of cooling towers pre- 
sents unique problems in a climate such 
as Montreal’s. A two-cell induced draft 
tower is used. The fans operate at two 
different speeds to meet various winter 
conditions and also are equipped with 
a reversing switch to enable the towers 
to be de-iced by means of a downward 
flow of air. Removable wooden panels 
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are provided for covering the air louvres 
in the winter. 

Storage of sulfuric acid in minus 20 
F presents still another problem; freez- 
ing of acid with insufficient heat or ac- 
celerated corrosion if overheated. All 
acid tanks are insulated and heated with 
external steam coils situated between 
tank pier supports with sufficient gap 
between coils and tank bottom to pre- 
vent hot spots. Tanks are heated and 
insulated to maintain acid at 60 F dur- 
ing minus 20 F weather. 

Much attention has been given to 
safety features. The separately pressur- 
ized control room, as well as the rapid 
air turnover in the Process and Con- 
centrator Buildings, minimize the ex- 
posure of operators to fumes. The por- 
tion of the reaction equipment that 
circulates acid mixture at high pressures 
is separated from the rest of the build- 
ing by a high bulkhead. Windows are 
installed for observation of the equip- 
ment and operating and dropout valves 
extend through the bulkhead. Many of 
the pump glands and process valves are 
provided with shields to contain leaks. 
An elaborate alarm system has been 
installed to call attention to faulty op- 
erating conditions. 

In a plant handling dilute sulfuric 
acid at elevated temperatures and pres- 
sures, the battle against corrosion is 
an increasing one. The Shell organiza- 
tion’s many years of experience in de- 
signing and operating petrochemical 
plants was called upon for the solution 





CORRECTION 


Caption for the photo of the 
“Christmas Tree,"’ Page C-36 is in 
error. The capacity is 2% million 
gallons, instead of 24-million gal- 
lons of LPG. 

















OPENED OFFICIALLY is Shell Oil Chemical plant at Montreal. Mrs. Louis S. 
St.-Laurent, wife of Canada’s prime minister, F. A. C. Guepin, managing 

director of Royal Dutch-Shell group of companies, G. S. Williams, refinery superin- 
tendent, and G. Davidson (in background), Shell’s Montreal refinery 

manager, are inspecting first samples of Canadian-produced isopropyl alcohol. 
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of many tricky corrosion problems. 
Such materials as_ high-silicon iron, 
Monel, carbon, Chlorimet, Lebanon 34, 
Colomonoy, Hastelloy, tantalum, teflon, 
lead and copper have all found use. 
Where concentrated acid is stored in 
unlined steel tanks, advantage was taken 
of a process termed “chilled welding” 
to reduce groove corrosion commonly 
experienced adjacent to welds. This 
type of corrosion is. usually considered 
to be due to spheroidizing of the steel 
as a result of the heat generated during 
welding. “Chilled welding” consisted of 
cooling the opposite side of the tank 
from which the welder is working with 
a spray of water, while using a low- 
hydrogen mild steel rod. By this means, 
the length of time at which the steel 
was held in the critical temperature 
range was reduced. The first seal weld, 
which must be applied without water 
cooling, is chipped out before being 
covered by subsequent passes on that 
side of the tank. Tests on sample speci- 
mens have indicated that groove-type 
corrosion:can be appreciably reduced 
by this procedure. 

The type of instrument used for meas- 
uring the flow of hot dilute acid to the 
Chemico concentrator may be of inter- 
est to those faced with the problem of 
metering such streams. A Magnabond- 
type rotameter is uesd. The body of the 
meter is of lead-lined steel protected by 
impervious graphite. A carbon metering 
tube houses a teflon float, with the 
metering edge of tantalum. The float 
extension rod is made of pyrex glass- 
covered Hastelloy. : 

The Montreal chemical plant em- 
bodies numerous operational and equip- 
ment refinements developed by Shell 
during almost twenty years of experi- 
ence in the operation of the basic steps 
of this process in the U. S. and in the 


United Kingdom. The highest possible 
degree of chemical engineering design 
and the strictest adherence to high 
safety standards make this plant as safe 
and as modern as any in the petro 
chemical field. The C. F. Braun Cor 
pany of Alhambra, California was er 
gaged for equipment layout. design 
fabrication and field erection. Proces 
design was by Shell. eek 


* * * 


Alkylate Capacity 

PAD Deputy Administrator Joe La 
Fortune and his group rescinded t/ 
last order of that body, revoking it as 
of December 1, order No. 3, issued té 
boost aviation alkylate capacities 
30,000 bbl per day for emergency sur 
plies. This goal is retained, it is said 
but is not being pushed to a definit. 
deadline under present conditions, it is 
stated officially. The revocation orde) 
does not change any agreements, rights 
obligations, or liability incurred o 
given under this order during its life 
time. 
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The Oil Industry’s 
Oldest 


Engineering Publication 


It’s The Petroleum Engineer, read and 
relied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Combined Edition’s all-industry cover- 
age are prepared especially for operat- 
ing men. 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 years for 
either Drilling and Producing, Oil and 
Gas Pipelining or Refining and Petro- 
chemical. Combined Edition rates are 
$5 a year or $10 for 3 years. 


The Petroleum 
| BmGiimneer 


P. O. BOX 1589 DALLAS 1, TEXAS 
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GATE VALVE (upper left) Fig. 2194 
for 225 pounds W.O.G. Screwed 
ends, bolted flanged bonnet, inside 
screw rising stem. Body and bonnet 
are made of Ni-Resist, with 18-8S 
Mo Stainless Steel (Type 316) stem, 
seats, and wedge. Sizes 4” to 2”, 
inclusive. 

GATE VALVE (upper right) Fig. 2195 
for 200 pounds W.O.G. Flanged 
ends, bolted flanged bonnet, inside 
screw rising stem. Ni-Resist body 
and bonnet, with stem, seats, and 
wedge made of 18-8S Mo (Type 
316) Stainless Steel. Sizes 1” to 3”, 
inclusive. 

GATE VALVE (lower left) Fig. 2193 
for 200 pounds W.O.G. Flanged 
ends, bolted flanged bonnet, out- 
side screw rising stem and one-piece 
yoke. Body, bonnet, and yoke are 
Ni-Resist. Stem, seats, and wedge 
are 18-8S Mo (Type 316) Stainless 
Steel. Size 4”. 


LARGE SIZE GATE VALVE (lower right) 
Fig. 2193, 5” to 12”, inclusive, for 
200 pounds W.O.G. Flanged ends, 
bolted flanged bonnet, outside screw 
rising stem and two-piece yoke. Ni- 
Resist body, bonnet, and yoke, with 
18-8S Mo (Type 316) Stainless 
Steel stem, seats and wedge faces. 
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It’s a winning move every time you select 
Powell Ni-Resist Valves. For here is an 
alloy that has far greater corrosion and 
heat resistance than ordinary Cast Iron. 
Similar to gray iron, and resembling 
austenitic stainless steel in many ways, 
no other cast metal offers such a unique 
combination of useful properties. 
Powell Ni-Resist Valves are especially 
adapted for handling pulp and paper mill 
liquors, oil refinery acids, alkalies and 
sludges, caustic soda, pickling solutions, 
sea water and many other fluids. Shown 
here are just a few of them to help you 
checkmate the high cost of corrosion. 
They're available through distributors in 
principal cities. If a distributor is not 
located near you, just write us—The Wil- 
liam Powell Company, Cincinnati 22, 
Ohio. We'll be pleased to tell you more 
about these valves—or to help you with 
your valve problems. Powell has prob- 
ably solved more valve problems than 
any other organization in the world. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


..... 108th YEAR 
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000 bbl per day 


expansion plans. 






New England, recently dedicated at Everett refinery. 


*Eastern Editor. 


Model IV cat cracker installed at Everett, 
Massachusetts to produce premium gasoline 


EUGENE B. BRIEN* 


FIG. 2. 950-FT deep-water 
docking terminal can accom- 
modate largest ocean-going 
tankers at New Haven har- 
bor. 
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With the recent dedication of 
Everett, Massachusetts, fluid catal) 
cracking unit, Esso Standard Oil Con 

° pany completed the first cat cracke 

New England and gave the “down eas 

area its first complete refinery. The nev 

unit, a 24,000 bbl per day Model I\ 

unit, (Fig. 1) will produce 10,000 | 

per day of premium gasoline and heat 
ing Oils and will make this refinery en 
tirely self-sufficient in production 
premium gasoline. Productive capaci 
at Everett has been thereby boosted 
nearly 2,000,000 gal per day. 

In addition to the cat cracker, ne\ 
Everett facilities include a 7000 
per day rerun pipestill, new and im 
proved light ends facilities, and a 


throughput. A new asphalt plant yet t 
be constructed will complete presen 


New Facilities ‘Down East"’ 
Substantial modernization and ex 
pansion of other manufacturing and 
marketing facilities by Esso indicate 
that New England is rapidly increasin 
in importance to the oil industry. 
FIG. 1. 191-FT 24,000 bbl per day model IV Cat Cracker, the first in At New Haven, Connecticut, recent 


FIRST COMPLETE NEW ENGLAND REFINERY 


FIG. 3. 8-TRUCK gasolin« 
loading rack and part of 
storage tanks newly complet 
by Esso in Connecticut. 
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FIG. 4. FLOW CHART shows eliminated throttling slide valves 


between regenerator and reactor. 
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FIG. 5. GRAPHIC control panel for new cat cracker at Everett. 


ly completed was a 950-ft deepwater 
loading dock capable of accommodat- 
ing the largest ocean-going tankers, 
(Fig. 2), as well as a 63,000,000 gal 
terminal, including 17 storage tanks— 
four of which are the largest ever con- 
structed in the United States—to han- 
dle 35,000,000 gal heating oil and 28,- 
000,000 gal of automotive and aviation 
gasoline, lubricating oils and solvents. 
Storage facilities by this company alone 
have now been raised by 256 per cent 
or up to 178,000,000 gal in the past 5 
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years in the down east area. (Fig. 3). 

Other new facilities lately completed 
at New Haven include an 8-truck gaso- 
line loading rack and 10 product pipe 
lines capable of moving 840,000 gal an 
hour. Future plans contemplate an ad- 
ditional 25,000,000 gal of storage facil- 
ities here and a 1,000,000 gal pipe line 
terminal now nearing completion at 
Waltham, Massachusetts. 

Model IV cat cracker at Everett is 
the latest development in a 10-year-old 
fluid cracking design. It is reported 


simpler and safer to operate and more 
stable in operation than any of the 
earlier models. 

The first Model IV unit went on 
stream at Edmonton, Alberta, early this 
year to process oil from the fields newly 
developed in that area. Only 100 ft 
high, this Model IV reportedly has the 
same capacity as earlier models stand- 
ing 140 ft and higher. Eight other simi- 
lar crackers have recently been put in 
operation and about 12 are in various 
stages of construction throughout the 
world, Standard Oil Development 
Company, pioneers in research and de- 
velopment of the model, reports. 

New System of Catalyst Transfer 

The Everett cat cracker features sev- 
eral new design changes making for 
simplicity in construction, maintenance 
and operation: A new system to circu- 
late catalyst, a simplified vessel design, 
and simpler reactor and regenerator in- 
ternals. (Fig. 4) Initial construction 
costs, due in part to a reported saving 
in steel, in the order of 25 per cent are 
accordingly considerably lower, offi- 
cials say. 

In the catalyst circulation system, de- 
signers have eliminated throttling slide 
valves that control the flow of catalyst 
between vessels. Reverse flow is less 
likely to occur in this model than in 
previous fluid cat crackers. Serious 
pressure differential between reactor 
and regenerator will cause fluidized 
catalyst to defluidize in the system and 
to form an effective temporary seal. 
When pressures are rebalanced, the 
catalyst re-fluidizes on its own to re- 
store normal circulation. 

Feed stock enters the catalyst trans- 
fer line carrying regenerated catalyst 
from regenerator to the reactor at a 
point just below the reactor. Feed 
stock, vaporized instantly by hot regen- 
erated catalyst, enters the reactor as a 
vapor-catalyst mixture. 

Spent catalyst leaves the reactor 
through the second catalyst transfer 
line. Introduction of air lowers density 
of the catalyst flowing up the riser to 
the regenerator; the catalyst is thus 
forced into the regenerator under the 
pressure head from the reactor. Rate of 
air flow to this spent catalyst transfer 
line establishes the catalyst-to-oil ratio 
in the system by controlling rate of 
catalyst flow and thereby eliminates the 
need for throttling slide valves. After 
regeneration, the catalyst re-enters the 
regenerated catalyst transfer line to 
complete the fluid cycle. 

This design, it is said, reduces attri- 
tion of the catalyst and accordingly re- 
duces loss of catalyst. With catalysts 
selling at $240 per ton, even a small 
saving in the use of catalyst is impor- 
tant. 

Engineers believe that this circula- 
tion feature accounts for the unit’s sta- 
bility and ease of operation compared 
to older fluid catalytic crackers. 

Along with lower initial investment 
costs, operating and maintaining per- 
sonnel to run the Model IV should be 
reduced, the designers report, as the 
unit has all controls grouped at a single 
level near the ground. (Fig. 5). * * * 
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a highly soluble 


PROKZE 


to simplify your operations 








The mixing of several gasoline dyes to obtain a desired 








color has long been an inconvenience to refiners. e@ PHYSICAL PROPERTIES OF . 
If you have had this problem in creating a bronze DU PONT OIL BRONZE DYE: 
color, it is now easy to simplify your dye addition ES 
operations. Physical Appearance Brownish, 
= red powder 
Du Pont Oil Bronze makes this possible. The new Max. Absorption Wave | 
Du Pont bronze dye is a free-flowing powder that can be Length, Millimicrons === = 465-470 
easily handled in dry eductor systems as well as in any Melting Point, °F. 225 
other commercial method of gasoline dye addition. Approx. Bulk Density, 
Lbs./Gal. 1.8 


Highly Soluble—Oil Bronze has a total solubility in 
synthetic gasoline of 4500 grams of dye per 100 U.S. : 
ae wen Loss in Strength 

gallons. This is in the normal range of solubility of Distilled Water ona 
other gasoline colors, and speed of solution is also fast. Sea Water Nil 

This new bronze dye is ready for shipment in standard 0.1 N-Caustic Nil 
100-pound containers ...also in 50-pound, 25-pound and 
smaller size packages. 


Water Extractability 


_ Samplesand full details on Du Pont Oil Bronze are 
available from any Du Pont Petroleum Chemicals Divi- 
- : ge 
sion representative or district office. — 


Better Things for Better Living 
. .. through Chemistry 


Petroleum Chemicals 


NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumt 


District CHICAGO, ILL.—8 So. Michigan Blvd........... Phone RAndol; 

E.1.DU PONT DE NEMOURS & COMPANY (INC.) 2 . TULSA, OKLA.—1811 So. Baltimore Avenue......... Phone Tulsa 
Petroleum Chemicals Division ® Wilmington 98, Delaware ~ Offices: HOUSTON, TEXAS—705 Bank of Commerce Bldg..... . Phone PRe 
LOS ANGELES, CALIF.—612 So. Flower St..........Phone MAd 


IN CANADA: Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calg 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bldg., 6539—Wilmingt 
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REFINING -AND 


PETROCHEMICAL 


PERSONALS 





> R. W. McOmie has been appointed 
manager of Shell’s new refinery at Ana- 
cortes, Washington, on which construction 
work has already begun. 

McOmie, presently manager of Shell’s 
refinery at Wilmington, California, will 
devote his full time to coordination of 
various activities in connection with the 
project, and the development and train- 
ing of the operating organization during 
the construction period. 

He is a graduate of Stanford University, 
and began his career with Shell in 1927 as 
a chemist at the company’s Martinez, 
California, refinery. 

According to the announcement, Mc- 
Omie will be replaced as manager of the 
Wilmington refinery by P. J.’Merkus of 
New York. 

Merkus has been assistant to the vice 
president, manufacturing, with offices in 
New York for the past several years and 
has handled general administration work 
related to staff development. 





M. G. Geiger 


> Marlin G. Geiger, vice chairman of the 
board of directors, was elected president 
and chief executive officer of The Davison 
Chemical Corporation at the director’s 
meeting following the resignation as presi- 
dent of R. L. Hockley. Other officers re- 
main unchanged. Hockley had been with 
Davison since 1934. In 1942 he was made 
vice president for marketing and in 1951, 
executive vice president, and was elected 
president in 1952. 

Geiger, who has had long experience as 
a production and general management 
leader in the chemical industry, joined 
Davison as executive vice president in 
1947. He was elected to the board of di- 
rectors in that year and on October 30, 
1951 was elected vice chairman of the 
board. 

Geiger was educated in chemical en- 
gineering at Pennsylvania State College. 


> W. G. Copeland has been appointed 
general superintendent of Texaco’s Port 
Arthur Works, Port Arthur, Texas. 

Copeland was first employed by Texaco 
in 1926 as a helper in the laboratory at 
the company’s Port Arthur, Texas refinery 
and, after his graduation from Rice In- 
stitute in 1927, as a chemist there. In 1950, 
he was named superintendent of the com- 
pany’s Eagle Point Works at Westville, 
New Jersey. 

Several other promotions in Texaco’s 
refining department were announced. 

E. W. McNealy, who has been assistant 
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superintendent of Lockport Works, Lock- 
port, Illinois, succeeding Copeland. A 
graduate of Rice Institute, McNealy has 
been with the company for more than 21 
years. 

J. C. Williams, formerly assistant super- 
intendent of West Tulsa Works, Tulsa, 
Oklahoma, has been named assistant 
superintendent of Lockport Works, suc- 
ceeding McNealy. Williams is a graduate 
of Rice Institute and Massachusetts Insti- 
tute of Technology, and has been em- 
ployed by Texaco since 1941. 

F. D. Davis, who was assistant superin- 
tendent of Casper Works, Casper, Wyo- 
ming, has been named assistant superin- 
tendent of West Tulsa Works. Davis was 
graduated from Stevens Institute of Tech- 
nology as a mechanical engineer in 1932. 
He has been working for Texaco since 
June, 1932. 

Vv. K. Brandenburg, formerly super- 
visor of operations at Lawrenceville 
Works, Lawrenceville, Illinois, has been 
promoted to assistant superintendent at 
Casper Works, succeeding Davis. Bran- 
denburg was awarded a master’s degree 
in chemical engineering by the Georgia 
School of Technology in 1933. He has 
been a Texaco employee for more than 
18 years. 





» C. G. Kirkbride, president and director ~ 


of Houdry Process Corporation, was 
elected president of the American Insti- 
tute of Chemical Engineers at its annual 
meeting in St. Louis, early in December. 
New vice president of the AIChE is B. F, 
Dodge, head of chemical engineering de- 
partment of Yale University. G. G, 
Brown, dean of the university of Michi- 
gan and head of its chemical engineering 
department, was made treasurer, with 
Stephen L. Tyler as secretary. Four new 
directors of the Institute were chosen: L, 
P. Scoville, Jefferson Chemical; R. P, 
Dinsmore, Goodyear Tire and Rubber; 
G. E. Holbrook, E. I. duPont, and W. L. 
Faith, Corn Products Refining Company. 


> B. L. Rodzianko has been named assist- 
ant manager of General Petroleum Corpo- 
ration’s Ferndale (Washington) refinery 
it was announced by R. E. Lauterbach. 
manager of manufacturing. 

A graduate of the University of Michi- 
gan, Rodzianko’s first job in 1938 was that 
of chemical engineer at the Paulsboro 
(New Jersey) refinery of Socony-Vacuum 
Oil Company, Inc., General Petroleum’s 
Eastern affiliate. 


>» George Edward Holbrook, assistant 
director, development department, E. I. 
duPont deNemours and Company, was 
granted the Professional Progress Award 
in chemical engineering for 1953 by the 
American Institute of Chemical Engi- 
neers. Sponsored by Celanese Corporation 
of America and administered by AIChE, 
the award is presented annually. 


R. J. HULL is presented the CNGA meritorious service award by 
L. V. Cassaday, chairman of award committee. 


> R. J. Hull, senior research engineer, 
California Research Corporation, was the 
recipient of the first California Natural 
Gasoline Association annual award for 
meritorious service to the association, dur- 
ing its 28th annual meeting held recently. 

Hull has been a member of the associ- 
ation since 1950 and has a long list of 
accomplishments credited to him. He has 
been a member of the board of directors 
since 1950 and served as a member of the 
Executive Committee during the years of 
1951-1952 and is now serving a two-year 
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term that will be expiring in 1955. 

In addition to these administrative 
duties he has served as vice chairman of 
the technical committee, chairman of the 
fundamental analysis committee, repre- 
sentative of CNGA at joint technical 
meetings with NGAA, representative of 
CNGA on executive committee of a 
jointly sponsored LPG Symposium with 
NGAA and ASTM to be held in 1954 
and has been the author of several tech- 
nical papers presented before the Cali- 
fornia Natural Gasoline Association. 
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_ Since 1950, A.O. Smith line pipe has also been 


Pipe line contractors have laid 
35,000 miles of A. O. Smith line 
pipe! They have assembled, welded 
and lowered in 5,263,549 tons of it, 
spanning mountains, deserts, forests, 
rivers and swamps, as.well as rolling 
and flat farm lands. A herculean 
task, well done, that taxed ingenuity, 
men, money and machinery! 


It all started in 1927 when A. O. 
Smith engineers developed and pro- 
duced the first resistance-welded, 
large-diameter, thin-wall, high- 
strength steel pipe that virtually over- 
night launched a new industry! From 


to Houston in 1927 


The first shipment of A.O. Smith welded steel 
line pipe went to the Dixie Gulf Gas Com- 
pany for construction of a gas line from 
Waskom to Houston and Port Arthur. The 
Milwaukee mill, today, has a capacity of 
300 miles per month. 







from Houston in 1954 


ome o ale on he A.O mith or- 









30,000 miles of A. O. Smith line pipe! 


it grew today’s vast network of long 
distance pipe lines that transport 
natural gas, crude oil and refined 
products from one end of the country 
to the other. 


The new A. O. Smith process meant 
hundreds of miles of large diameter 
pipe could be produced in weeks in- 
stead of years. More pipe lines could 
be built. Pipe could be supplied for 
more than one line at a time. This 
opened the field to more contractors 
who absorbed new millions of 
dollars of welding and construction 
equipment. 





























There has been no letup in our pro 
duction. In 1950 we opened a new 
mill in Houston, with Sheffield Stee! 
Corp., Houston, as our partner, to 
supplement Milwaukee plant pro 
duction. Both of these mills produce 
identical quality pipe, flash-welded 
and internally expanded to meet the 
rigid requirements of strength and 
trueness which the industry demands 
This means we are in position t 
keep big pipe line programs rolling 


A.O. Smith Line Pipe is available 
a complete range of sizes and wall thic/ 
nesses, from 8}s-in. to 36-in. diamete? 
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LINE PIPE e CASING 






Chicago 4 e Dallas 2 e Denver 2 e Houston 2 

Los Angeles 22 e Midland 5, Texas e New Orleans 12 
New York 17 e Pittsburgh 19 e San Francisco 4 
Seattle 1 e Tulsa 3 e Washington 6, D.C. 
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For years, pipeliners have been plagued with the task of been ¢ 
removing dirt from pipeline products in order to protect the ge 
meters, to assure correct measurement, and to deliver a clean tig 
product to the consumer. the 12 
Heretofore, it has been no problem to trap the dirt. But Willist 
what to do with the dirt after it was trapped: That was the felt ne 
sixty-four dollar question! For just when the strainers were tion h 
needed most . . . immediately prior to the arrival of a pig marke’ 
. the strainer elements couldn’t be cleaned fast enough 
to keep the strainers in operation. For that reason it was cus- 
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strainers and cleaned up. Inte 
That, in a nut shell, is what has been accomplished with with t 
the Jet Type Self-Cleaning Fluid Strainer. Utilizing hydraulic before 
impact through built-in rotating jets, the stainless screen that w 
basket of this remarkable strainer can be cleaned in one into C 
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factory performance. 
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DIGEST of NEWS and OPINION 


x kk * 





a 


Williston Line Planned 


Efforts of 12 companies with inter- 
ests in production in the Williston 
Basin are being coordinated toward 
the planning and possible construction 
of a large-diameter crude line outlet to 
the Minneapolis-St. Paul and Chicago 
areas. Shell Pipe Line Company has 
been commissioned to do preliminary 
work on the 1000-mile, 100,000 bb! per 
day proposed “Sioux Pipeline System” 
by a committee of representatives from 
the 12 companies. A market outlet for 
Williston Basin crude has been a long- 
felt need. Much of the area’s produc- 
tion has been shut-in because of the 
market lack. 


x * * 


Northwest Still Waiting, 
Bureaucrats Still Debating 


If gas ever comes to the Pacific 
Northwest, it will probably be through 
accident, say observers of the ever- 
continuing argument over who can 
give what to whom and how much for 
how long at what cost that is often date- 
lined Washington, D. C., and carries 
the familiar FPC trademark. An FPC 
informer said recently a decision on the 
natural gas service problem is still sev- 
eral months off. Witnesses by the 
score, with exhibits by the truckload, 
have paraded through the hearings. 
Three competitors remain in the fight 
—Pacific Northwest Pipe Line Corpo- 
ration, which proposes to bring U. S. 
gas to the area, and Northwest Natural 
Gas Company and Westcoast Trans- 
mission Company. 

Interesting to note in connection 
with this argument is a proposed bill 
before Canada’s House of Commons 
that would ban imports of natural gas 
into Canada from the U. S. Easy pas- 
sage of the bill is predicted. And plans 
for an all-Canadian gas line to bring 
Western Canada gas supplies to eastern 
Canada are being pushed heavier. 


~ *%§ * 


Canadian News Notes 
Proposed Saskatchewan legislation 
for Provincial regulation of pipe lines 
has been drafted, in the form of “The 
Saskatchewan Pipe Line Act,” copies 
of which have been circulated to the 
industry in the province. Written criti- 
cism and suggestions have been invited 
by the Government, which is negotia- 
ting with the operating oil companies 
through the medium of the Department 


Oil and Gas Pipelining Edition 


of Mineral Resources. The Act will not 
be dealt with until the 1954 session of 
the provincial legislature opens in 
February. Purposes and application in- 
clude the regulation of conditions under 
which oil, gas and products may be 
transported by pipe line; facilitating de- 
velopment of markets and transporta- 
tion media for oil and gas; facilitating 
and providing access for adequate stor- 
age for oil, gas and products; and pro- 
tecting correlative rights of producers, 
transporters and purchasers. 

Canada Southern Oils Ltd., owner of 
about half the indicated productive 
acreage in the Smiley light gravity field 
in western Saskatchewan, plans to build 
a crude line 25 miles from the field to 
a point on the Interprovincial main 
line. Construction will begin next 
spring, according to an official com- 
pany announcement. Imperial Oil 
Limited, owner of the other half of the 
field, has not announced pipe line plans 
and may share Canada Southern line. 


x * * 


New Standards for Texas 


Measurement standards for oil pipe 
lines, prepared by the American So- 
ciety for Testing Materials, have been 
adopted beginning with 1954, by the 
Texas Railroad Commission. The ta- 
bles, which have received general oil 
industry approval, will replace Texas 
standards used since 1937 and based 
on those of the National Bureau of 
Standards. 





UNDERGROUND GAS 
STORAGE 


CUMULATIVE CAPACITY IN 
BILLIONS OF CUBIC FEET 
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GAS STORAGE WELL 








SOURCE: AMERICAN GAS ASSOCIATION 1,290 





Underground storage of gas has increased 
nearly 500 per cent in the past 12 years. 
Storage planned in 1954-56 will cost over 
$134,000,000. 
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Here and There News Briefs 

Much discussed West Coast Pipe 
Line, a 1000-mile Texas to California 
big-inch crude carrier, is still being 
pushed by Dallas planner L. M. Glasco. 
He recently told a Senate Interior sub- 
committee there is a definite need for 
the line as an outlet for shut-in West 
Texas and New Mexico production and 
as a link to the Pacific Coast... 


x -.6%§ * 


Looking into the future to a time 
when gas reserves may diminish, gas in- 
dustry researchers have been conduct- 
ing extensive surveys of methods of 
making high Btu gas from coal. A sum- 
mary of the search by experts has been 
released by the AGA and is available 
at a $4 cost. The report covers various 
aspects of technical developments, eco- 
nomic conditions necessary, processes 
available, and research problems... 


x *%* * 


Gas from Clear Creek field in Utah 
is now moving through Utah Natural 
Gas Company’s new 63.5 mile, 18-in. 
line. Unusual feature of the line is a 
gain in line pressure of 17 psi during 
its journey down the mountains. The 
line, built by R. H. Fulton, was one of 
toughest ever constructed .. . 


* “ « 


Accelerated amortization granted gas 
pipe line companies won't have any 
effect on rates, the FPC has declared in 
a policy statement. “Forced reduction 
in the rates...would be inconsistent 
with the effort of Congress to aid our 
National Defense,” the commission de- 
clared. Only Commissioner Dale E. 
Doty dissented.... 


x * * 


Revenues and receipts for the third 
quarter of 1953 have both shown in- 
creases over 1952, third quarter, and 
ICC report on large oil pipe line com- 
panies reveals. Third period revenues 
were up 2.4 per cent, $140,019,621 
over 1952’s $136,757,150. Receipts of 
the interstate carriers for the period 
were 919,074,036 bbl... 


x « *¥ 


Spirited competition between trans- 
mission companies seeking to serve the 
East Coast markets is making headlines 
these days. Transcontinental Gas Pipe 
Line Corporation, and Tennessee Gas 
Transportation Company have recent- 
ly announced plans for increasing the 
flow of gas from the Texas-Gulf Coast 
area to markets in New York, New Jer- 
sey and related areas. 
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Muskeg claims a backhoe in the Alberta foothills, along route of Trans Mountain Oil Pipe Line. 


CANADIAN PIPELINING=1954 OUTLOOK 


Ample crude lines available; gathering systems expanding; products and 


gas lines expected to boom; terrain, distances, economics are big problems 


lr some pipe line construction engi- 
neer can develop an all-purpose ve- 
hicle capable of hauling all types of 
pipe-laying machinery across western 
Canada’s long stretches of muskeg, he 
will just about be able to name his 
own price. Of all the hazards and 
problems that have been met and over- 
come in four seasons of major pipe 
line construction across Canada, mus- 
keg remains the big barrier to fast and 
cheap operation. Its prevalence in the 
foothills of the Rocky Mountains and 
also in the interior regions of the 
mountains, where it caused multiple 
headaches in the Trans Mountain oil 
pipe line construction in 1952 and 
1953, will make it an important ele- 
ment in the laying of the proposed 
large diameter natural gas pipe line 
from the Peace River area to the Pa- 
cific Northwest, for which the permit 
application is still awaiting approval 
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LESLIE ORR ROWLAND 


from the Federal Power Commission 
in Washington, D. C. 

The growth of Canada’s arteries for 
oil, binding fields, and refineries to- 
gether with an economical transporta- 
tion medium and linking refineries 
with their marketing areas by uninter- 
ruptible weather-proof flow channels, 
has taken place with a speed that stag- 
gers the imagination. By the end of 
the 1953 construction season, the total 
mileage of trunk pipe lines within Can- 
ada, and those outside Canada carry- 
ing exclusively Canadian oil, amounted 
to approximately 2854 miles of crude 
lines and 832 miles of products lines, 
plus 235 miles of main line loops laid 
in 1952 and 1953. To this total mile- 
age of some 3690 miles of trunk line 
and over-all mileage of 3925 miles of 
pipe in the ground, must be added 


EXCLUSIVE 


about 750 miles of main natural gas 
transmission lines serving the cities of 
Edmonton, Calgary and Saskatoon in 
western Canada and a few more miles 
in southern Ontario operated by Union 
Gas Company of Canada. 

Two long sections of pipe line op- 
erated by Lakehead Pipe Line Com- 
pany, Inc., United States operating 
subsidiary of Interprovincial Pipe Line 
Company, were laid entirely in Amert- 
ican ground for a total distance of 959 
miles, comprising 324 miles between 
Gretna, Manitoba and Superior, Wis- 
consin in the summer of 1950, and 635 
miles from Superior to Sarnia, Ontario 
in 1953. The unique feature of these 
sections of the Interprovincial pipe 
line is that they carry exclusively Ca- 
nadian crude oil traveling in bond be- 
tween the Edmonton input station and 
the two refinery takeoff points of Su- 
perior-Duluth and Sarnia. The Inter- 
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CRUDE OIL PRODUCTS AND NATURAL GAS 


/ PIPE LINES IN CANADA 
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provincial system is rated as the long- 
est crude oil pipe line in the world 
and has had a record of almost trouble- 
free operation in its first three full 
years of continuous oil transportation. 

In projecting a trend of pipe line 
construction, it must be recognized 
that the attenuated geography of Can- 
ada has made it necessary to compress 
into relatively short construction sea- 
sons an enormous mileage that, once 
in place, will not have to be duplicated 
for a good many years. Thus, the 1952 
construction season was marked by 
the laying of 732 miles of crude oil 
trunk lines and 642 miles of products 
lines, while 1953 saw 1150 miles of 
crude lines and 188 miles of products 
lines placed in the ground. In addition, 
100 miles of main line loop for the 
Interprovincial line were laid in 1952 
and 135 miles in 1953. 

These mileages of oil lines are not 
likely to be reached in the 1954 con- 
struction season, as only one long-dis- 
tance project is on the books: Approx- 
imately 600 miles of loop of the Inter- 
provincial line, designed as the last 
major step in bringing capacity of the 
western section into balance with the 
section between Superior and Sarnia. 
The original line, started during the 
period of pipe scarcity in 1949 and 
1950, is made up of 16, 18 and 20-in. 
pipe, while the loops built in the past 
two years have been 16 and 24-in. and 
the 1954 loops will be 24 and 26-in. 
The 1953 extension, comprising 635 
miles of 30-in. pipe, presents a much 
simpler structure with a minimum of 
flow problems. 

Included in the 1954 schedule otf 
Canadian construction will be a major 


Pipe lines in Canada. 


portion of the United States Army 
products pipe line between Haines and 
Fairbanks, Alaska, which traverses 
British Columbia and the Yukon Ter- 
ritory for approximately 285 miles. 
According to available information 
about construction plans, this will be 
the only large products line to be laid 
in Canada in 1954. 

The Trans-Northern pipe line, built 
in 1952 between Montreal refineries 
and the Toronto-Hamilton marketing 
area, is running to capacity but can be 
made to carry enough additional load 
for another year or two years’ expan- 
sion with construction of new stations. 
Two products lines connecting the 
Sarnia refineries with the same market- 
ing area are adequate for two or three 
years’ expansion. In western Canada 
the density of population is not yet 
great enough in any area outside of the 
oil field region itself to make a prod- 
ucts line economic, and it is likely 
that several years will elapse before 
any serious consideration will have to 
be given to any products system in the 
prairie provinces. 

Probably in no other part of the 
world where oil is produced are the 
distances, relative to population den- 
sity, so great between the oil fields and 
the principal markets as in Canada. 
There is no other oil producing coun- 
try where all the major oil fields are 
so far in actual distance from tide 
water with its attendant cheap trans- 
portation. Thus the provision of an 
economical channel to markets, by way 
of large diameter pipe lines, is one of 
the basic means of surmounting the 
economic barriers imposed by the at- 
tenuated geography of the country. 
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The enormous significance of the 
pipe line transportation system built 
up since 1950 is its provision of the 
Capacity to move ultimately some 300, 
000 bbl per day in each direction from 
the prairie fields: West to the first and 
only contact of Canadian oil with 
ocean terminals at Vancouver, British 
Columbia, and east to the farthest cu! 
rently competitive refining point at 
Sarnia, Ont. 

A very troublesome climatic barrier 
has also been overcome with the com 
pletion of the Interprovincial pipe line 
extension to Sarnia, through which oil 
started to flow in November. For the 
first three years of operation of Can 
ada’s first major oil carrier, there was 
a large fluctuation in throughput be 
tween the summer peak and the winte! 
low. This was caused by the necessity 
of trans-shipping crude at Superior to 
tankers operating down the Great 
Lakes which are frozen up and closed 
to navigation for a period of four to 
five months every winter, between De 
cember and April. Storage at Superio! 
pipe line terminal and at Sarnia refin 
ery tank farms provided for some 
build-up of stocks at Sarnia before and 
at Superior during the closed lake ship 
ping season, to provide a backlog of 
extra shipments for the open season 
Pipe line tankage was drained in sum- 
mer to fill refinery tankage for part of 
the winter. At best, however, this ex 
pedient could take care of only part of 
the five months’ suspension, and the 
year round flow now provided by the 
continuous pipe line involves consider 
able economy of operation for both 
the pipe line company and the refiners 

The Interprovincial pipe line in 
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1952 carried 41,800,000 bbl, an in- 
crease of 36.6 per cent over the 30,- 
600,000 bbl carried in 1951, its first 
full year of operation. The amounts 


moved beyond Superior by lake tanker 


were 13,800,000 bbl in 1951 and 19,- 
900,000 in 1952. The latter figure was 
not exceeded by much in the 1953 
calendar year, amounting to about 23,- 
000,000 bbl or an increase of about 
half as much in volume and one third 
in percentage as the 1952 increase over 
1951. 

For 1954, however, with three re- 
fineries at Sarnia all intending to use 
Canadian crude exclusively (Imperial 
Oil Limited, Canadian Oil Companies 
Ltd., and Sun Oil Company), their 
total throughput capacity of 106,000 
bbl per day promises a possible volume 
of about 40,000,000 bbl for the pipe 
line. An additional 6,000,000 bbl can 
be expected to be loaded on tankers 
at Superior for the Clarkson refinery 
of The British-American Oil Company 
Limited in the Toronto area, which 
can be supplied more economically in 
this manner than by rail movement of 
crude from Sarnia terminus. Some 5,- 
000,000 bbl will probably be taken off 
at Superior for the two local refineries, 
one on the Minnesota side and the 
other in Wisconsin, which use Cana- 
dian export crude. 

Total volume moving beyond the 
prairie provinces, through the Inter- 


provincial system, is likely thus to 


reach more than 50,000,000 bbl in 
1954, more than double the 1953 vol- 
ume and at a much steadier pace by 
contrast with the 1953 record of a 
maximum volume of 111,150 bbl per 
day in December against a minimum 
of 35,700 bbl per day in February 
Prairie province consumption of 
pipe line crude should show a moder- 
ate increase in 1954, although perhaps 
not as much as the 20 per cent increase 
of 1952 over 1951, from 14,400.000 
to 17,300,000 bbl. A rise to 20,000,- 
000 bbl for this phase of operations 
would produce an over-all volume of 
about 70,000,000 bbl, an increase of 
nearly 70 per cent over 1952 traffic 
and enough to justify the large capital 
expenditure on the 635-mile extension. 
In the long-range future, some pro- 
vision other than the Ontario market 
will have to be made for full utiliza- 
tion of the ultimate capacity of the 
30-inch line. By comparison with the 
few lines of this size in operation in 
other parts of the world, it is likely that 
the throughput could be raised to 400,- 
000 bbl per day before the line would 
be pushed beyond its economic limit. 
During the past three years various 
random thoughts have been expressed 
by oil company economists about the 
possibility of taking Canadian crude 
all the way to Montreal, a distance of 
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about another 500 miles in a straight 
line from Sarnia. 

The planning of a pipe line exten- 
sion to capture this market would re- 
quire a radical change in the entire 
thinking of producing companies in 
the prairie provinces, in the matter of 
field prices, as a substantial cut would 
be required to meet the present laid- 
down price of South American and 
Middle East crudes now supplying the 
Montreal refineries. The size of the 
potential market is the factor which 
could induce producers to take such 
a cut. 

Montreal now has four of the five 
largest refineries in Canada, with total 
capacity of 194,000 bbl per day. One 
new plant rated at 20,000 bbl per day 
is to be built in 1954 and 1955, while 
expansion of an existing plant will add 
another 15,000. The projected total of 
229,000 bbl per day, more than 40 per 
cent of all the refining capacity in Can- 
ada, will be added to at a faster rate 
than capacity in the rest of the coun- 
try because the market served by it is 
growing at a faster rate than any other 
domestic market area. Thus by 1960 
the potential outlet for domestic crude 
in Montreal may be as much as the en- 
tire current production of about 235,- 
000 bbl per day. This must be taken 
into account in any long term pipe line 
plans. 

On the west coast the actual volume 
of crude to be shipved through the 
Trans Mountain pipe line has been cut 
to a small fraction of the exvected vol- 
ume, due to factors that could not have 
been foreseen when the line was 
planned three years ago. 

This 24-in line, traversing some of 
the roughest country ever encountered 
in pipe laying, was expected to carry 
crude which would be trans-shipped at 
its tanker terminal to coastal tankers 
running to northern California refin- 
eries. The complete reversal of the 
ocean tanker freight tariffs, following 
suspension of the war in Korea, re- 
moved the competitive advantage of 
Canadian crude in California and has 
reduced the throughput to what can 
be accepted by refineries in the Van- 
couver area. This is currently about 
28,000 bbl per day instead of the 75,- 
000 to 100,000 which had been hoped 
for through the California market. 

For 1954 the outlook is for a grad- 
ual increase in this traffic, as additions 
to the Vancouver refineries go on 
stream, and a substantial jump in the 
fall when the refinery of General Pe- 
troleum Corporation in Ferndale, 
Washington, begins taking Canadian 
crude. Its capacity of 35,000 bbl per 
day is expected to provide a year 
around average market of 25,000 bbl 
per day initially. It will be followed 
in 1955 by completion of the new 


Shell Oil Company refinery in Ana- 
cortes, Washington, with capacity of 
50,000 bbl per day and expected daily 
average of about 35,000 bbl initially, 
Thus by the summer of 1955 the Trans 
Mountain line should be carrying as 
much as it was expected to have for 


its initial throughput, or something be- © 


tween 75,000 and 100,000 bbl daily, 

The existing station equipment on 
both these major pipe lines is sufficient 
to take care of 1954 and probably 
1955 throughput. On the Interprovin- 
cial line, the completion of one sta- 
tion in 1953 raised the total of inter- 
mediate stations to 11. The capacity 
of the prairie portion of the line is now 
121,000 bbl daily out of Regina, Sask., 
127,000 out of Cromer, Man., and 
115,000 east of Gretna, Man. Capacity 
out of the Edmonton input station is 
over 200,000 bbl per day. The Trans 
Mountain line, with four stations, is 
capable of handling 150,000 bbl daily 
with no additions, and this in itself is 
indicative of the speed with which the 
tanker rate cut changed the whole 
complexion of west coast oil move- 
ment, as the fourth station was author- 
ized as recently as last spring and com- 
pleted after the reduction in intitial 
throughput. 

The expansion of gathering lines 
was an important feature of 1953 pipe 
line construction. Imperial Pipe Line 
Company Limited, operating nearly 
300 miles of gathering lines in the Red- 
water, Leduc and Excelsior oil fields, 
carried more than 40,000,000 bbl in 
1952 and is expected to show a mod- 
erate increase for 1953 when the year- 
end statistics are available. Serving 
more than 1800 wells, it is a common 
carrier and picks up crude from as 
many non-owned wells as from the 
wells owned by its parent company, 
Imperial Oil Ltd. Pump power of 
1800-hp, with installation of a new 
unit at Nisku, between the Leduc field 
and the Edmonton refinery area, com- 
bined with a program of loop construc- 
tion in 1952 and 1953, has resulted 
in creating throughput capacity of 96,- 
000 bbl per day. This is sufficient to 
take care of the equalization between 
summer and winter volume, arising out 
of the extension of the Interprovincial 
pipe line to Sarnia. This capacity is 
designated for winter operations, 
which automatically provides for the 
expansion of summer volume due to 
seasonal demand in the refineries, as 
the difference in oil viscosity permits 
handling 10 per cent more than any 
given winter volume in summer. The 
Redwater and Excelsior throughput 
capacity of 140,000 bbl daily gives a 
combined capacity for the system of 
236,000 bbl per day, which is adequate 
for the indicated producibility of the 
fields served although the Leduc field 
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has not been completely drilled out. 

The other major gathering system 
is that operated by Texaco Exploration 
Company’s pipe line division, serving 
the large and recently discovered fields 
of Wizard Lake, Bonnie Glen, Pigeon 
Lake and Westerose, southwest of the 
Leduc field. Ultimate daily through- 
put capacity of at least 150,000 bbl 
and estimated up to 200,000 bbl has 
been created by construction of a new 
16-in. loop of 32 miles. This is esti- 
mated to be sufficient for indicated 
producibility of the major fields now 
being developed, but any further dis- 
covery in the prolific reef trend con- 
taining these fields could create a need 
for another loop. Two pumping sta- 
tions have been designed for the sec- 
ond stage of operation in 1954, when 
initial daily capacity of 47,000 bbl by 
gravity flow will be supplemented to 
110,000. Further expansion will be by 
means of additional stations. 

The stations for this system embody 
a very simple type of automatic con- 
trol. Electric power is to be used and 
tank floats will control the switching 
on of the pumps when the level by 
gravity feed reaches a predetermined 
depth. Cut-out will be effected in the 
same manner. 

As no other major oil discoveries 
have been made during 1953, the vol- 
ume of gathering line construction out- 
side Alberta has not been large, but ap- 
proximately 100 miles have been laid 
in Saskatchewan and Manitoba to 
serve the Fosterton-Success-Cantuar- 
Gull Lake pools in southwestern Sas- 
katchewan and the Virden-Daly field 
in southwestern Manitoba. The en- 
largement of these systems and the 
possible construction of new gathering 
lines will have to depend, of course, on 
the progress of development drilling 
and the trend of new discoveries. 
Neither of these factors can be calcu- 
lated with any certainty. 

One recently discovered field, which 
may attain the status of a major field 
when it is drilled out further, is the 
Sturgeon Lake light oil field, about 200 
miles northwest of Edmonton. The 
pace of development drilling since the 
Original strike last spring indicates a 
substantial area which will probably be 
served most economically by a pipe 
line running either 200 miles to Ed- 
monton or a little more than 100 miles 
directly into the Trans Mountain pipe 
line at a point about 150 miles west of 
Edmonton. The apparent extent of the 
field indicates the possibility of a 16- 
in. line, which might well be built dur- 
ing 1954. No other pools of any mag- 
nitude have been discovered at any 
considerable distance from existing 
trunk pipe lines. 

Completely unpredictable at the end 
of 1953 is the fate of the various ap- 


plications for permission to build nat- 
ural gas pipe lines for export purposes 
from Alberta and northeastern British 
Columbia. The factors that can influ- 
ence the success or failure .of any of 
these projects are the availability of gas 
and the ability to construct an eco- 
nomic pipe line to assured markets. 
The most immediately prospective 
trunk gas pipe line is that proposed by 
Westcoast Transmission Company 
Limited. from the Peace River region 
of northwestern Alberta and north- 
eastern British Columbia to the Pacific 
Northwest states, with intermediate 
delivery to Vancouver and inland Brit- 
ish Columbia cities. This line, which 
would consist of about 960 miles, prob- 
ably 30-in., has had the approval of 
all the relevant Canadian government 
authorities and awaits only approval 
from the Federal Power Commission 
for export of gas to the United States. 
It would be the first large gas pipe line 
to be built in Canada, and could prob- 
ably be laid by early 1955 if permis- 
sion were granted within the next two 
or three months. 

A longer line, running to more than 
2000 miles, has been proposed by 
Trans-Canada Pipe Lines Limited, 
linking eastern and southern Alberta 
gas fields with the large market in On- 





tario and Quebec. A similar proposal 
has been made by Western Pipe Lines, 
which would carry gas initially by way 
of Winnipeg to St. Paul-Minneapolis 
and eventually by an American route 
to eastern Canada. Complicating the 
problem of deciding on these applica 
tions is a survey recently completed by 
Bechtel Corporation, on an unsolicited 
and unofficial basis, which recom- 
mends the construction of a 36-in. line 
by an all-Canadian route between 
southern Alberta and Toronto-Mon- 
tral, with ultimate capacity of 800,- 
000,000 cu ft per day and average of 
500,000,000 cu ft per day guaranteed 
for 22 years. If anything comes of this 
proposal, the largest and Jongest nat 
ural gas transmission line to be built 
anywhere in the world may be laid 
across more than half the width of 
Canada by 1956. As yet, however, no 
corporate structure has been created to 
deal with the construction and opera- 
tion of such a line and it must remain 
at present in the category of projection 


Next month, PE will present an 
article reviewing pipe line opera- 
tions in Canada in 1953, includ- 
ing technical developments, re- 
search, and construction. * * ® 





The nation’s petroleum pipe line 
industry used nearly two million 
tons of steel in constructing over 
23,000 miles of new pipe line be- 
tween January 1, 1950, and January 
1, 1953, according to a recent Bu- 
reau of Mines report. 

Summarizing total mileage 
changes in petroleum pipe lines dur- 
ing the past three years, the report 
also presents for the first time a 
breakdown on new and used pipe 
laid and the amount of pipe taken 
up. These data make possible an 
appraisal of the construction efforts 
of the pipe line industry and their 
relation to steel requirements. 

During the period covered by the 
report, 31,873 miles of pipe was 
laid, of which 23,145 miles was new 

_ pipe—representing about 1,962,000 
tons of steel—and 8728 miles was 
used pipe. A total of 14,264 miles 
of pipe was taken up. There was a 
net increase of 17,609 miles, making 


January 1, 1953. 

The trend toward larger-diameter 
trunklines continued. Since the Bu- 
reau’s last survey in 1950, total 
length of crude oil lines 12-in. 





2,000,000 Tons of Steel for Pipelines in 3 Years 


-homa accounted for 3401 miles. 


pipe line mileage total 170,423 as of 


or more in diameter increased 4966 


miles, and that of refined products 
lines 8-in. or more in diameter in- 
creased 5901 miles. Cubic capacity 
of crude oil lines increased by near- 
ly one-fourth, and that of refined 
products lines increased by two- 
thirds. 

According to the report, more 
than half of the new pipe mileage 
was laid in six states: Texas, Okla- 
homa, Kansas, Illinois, Louisiana, 
and California. Texas alone ac- 
counted for 5530 miles, and Okla- 


The Bureau’s report was prepared 
by A. T. Coumbe, head, and I. F. 
Avery, commodity-industry analyst, 
both of the Fuels Distribution Unit, 
Petroleum and Natural Gas Branch, 
Fuels and Explosives Division, 
Washington 25, D. C. It presents 
results of the survey in tabular form. 

A free copy of the Information 
Circular Number 7671 can be ob- 
tained by writing to the Bureau of 
Mines, Publications Distribution 
Section, 4800 Forbes Street, Pitts- 
burgh 13, Pennsylvania. The re- 
quest should identify the circular by 
No. 7671 and title, “Crude Oil and 
Refined Products Pipeline Mileage 
In The United States, Jan. 1, 1953.” 
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One of five Aerotec 
installations for Cen- 
tral Hudson Gas and 
Electric Co., Pough- 
keepsie, N. Y. Six 
more units are on or- 
der for this company. 




















Collection efficiency on natural gas impurities 
is extremely high with Aerotec Gas Scrubbers. 
Proven time after time in tests and day after day 
in actual service, these units solve one of the oil- 
gas industry’s most difficult precipitating prob- 
lems. The Aerotec dry process thoroughly rids 
the gas'stream of dusts, liquids, and distillates. 
You are never troubled by carryover of oil or 
other cleaning mediums, as with conventional 
types of scrubbers. 

Operating on the principle of separation by 
centrifugal force, Aerotec Scrubbers precipitate 


Sizes for every well and pipeline need 


foreign materials from the gas by passing it 
through multiple, small-diameter tubes. In over- 
all design, these units are lightweight, compact, 
and simplified for easy installation. Available in 
standard units up to 100,000,000 SCFD, Aerotec 
Scrubbers can be manifolded to provide for un- 
limited capacities. 

Our representatives, backed by Aerotec’s long 
experience in solving problems of air and gas 
cleaning, are ready to serve you at any time. 
Our Catalog 501 also offers you helpful details. 
Call or write. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 28 Principal Cities) 
Canadian Affiliates T. C. CHOWN, LTD., Montreal 25, Quebec; Toronto 3, Ontario 


Manufacturers 


THE AEROTEC CORPORATION 


D-8 To obtain more information on products advertised see page E-65 


GREENWICH, CONN. 
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The 1954 Pipe Line 





OUTLOOK 


THE year 1954 promises to be a good 
one for the pipe line industry in all 
phases, top industry spokesmen pre- 
dict. Expansion of facilities is expected 
to continue at a rapid pace, although 
probably not reaching the heights of 
the two previous years. Modernization, 
extensions of existing systems, expan- 
sion of capacities through loops and 
additional pumping and compressor fa- 
cilities, and improved operating pro- 
cedures are pointed out as facets of the 
1954 program for most companies. 

Estimates for expenditures in 1954 
are for nearly $1.5 billion, of which 
$1.1 billion will go for natural gas in- 
dustries and nearly $400,000,000 for 
new crude and product line facilities. 
To date, some 5330 miles of new crude 
and products lines are planned, and 
6000 miles of new gas lines are either 
underway or planned. 

During 1953, nearly 8700 miles of 
crude and products lines were con- 
structed at a cost of about $500,000,- 
000, with over 60 per cent of that 
amount going for new crude lines of 
5168 miles length. The FPC approved 
about 8000 miles of new gas lines in 
1953, with 5000 miles laid during the 
12-month period. Seventeen new un- 
derground gas storage pools were added 
to make the total now read 168. Two 
new states were added to the list of 
those receiving natural gas—Nevada 
and Rhode Island. 

The following comments have been 
received by The Petroleum Engineer 
from a cross section of the industry’s 
spokesmen: 


J. L. BURKE 
President, Service Pipe Line Company 


With capacity demands now sub- 
stantially met, indications are that 
much of the activity of pipe line com- 
panies in 1954 wil be directed toward 
improvement of operating methods. 
The progressive, more efficient tech- 
niques of remotely controlled stations, 
automatic operation, and improved 
communications featured by the new 
big-inch lines will be extended to the 
older pipe line systems. Means for com- 
batting the costly enemy, corrosion, 
will be improved and extended. 

All signs point toward a shift of em- 
phasis in 1954 from expansion ta plant 
efliciency. Competition for new gather- 
ing connections to fill idle space in the 


trunk lines will continue at an acceler- 
ated rate. 


FOSTER PARKER 
Vice President and General Manager, 
Houston Pipe Line Company 


It is our view that the gas pipe line 
business will continue to expand in 
1954 although there are several indi- 
cations that demand and supply of nat- 
ural gas are temporarily in balance. 
Over the long pull, the steady growth 
which the industry has enjoyed will un- 
doubtedly continue. We expect our gas 
sales in the Texas Gulf Coast area to 
be approximately 10 per cent above 
1953. 


L. H. TRUE 
President, Magnolia Pipe Line Com- 
pany 

The year of 1954 should see the con- 
tinued growth of the pipe line indus- 
try. Replacement of old multiple small 
diameter pipe line systems with large 
diameter pipe lines should continue 
throughout the year. 

The easing off in the critical steel 
shortage that has existed for the past 
several years should allow extensions 
to the existing pipe line systems and 
make competition more vigorous in the 
pipe line industry than ever before. 


JOSEPH L. SEGER 
President, Interstate Oil Pipe Line 

Company 

In spite of reductions during the last 
quarter, our company will for the 
fourth consecutive year transport 
record volumes of crude. During the 
past several years, since World War II, 
the industry has spent many millions 
of dollars to increase the capacity and 
efficiency of its pipe lines. These ex- 
penditures were made for the dual pur- 
pose of keeping pace with increasing 
consumer demands and to prepare for 
a national emergency should one occur. 
Economies effected by this expansion 
and increased volumes transported 
have enabled the industry to maintain 
consistently low transportation rates, a 
notable achievement since it was ac- 
complished during a period of spiral- 
ing costs. 

The outlook for 1954, we believe, is 
one of continued large volumes, al- 
though, due to some leveling off of 
consumer demands and excess pipe line 
capacity available, throughputs prob- 
ably will not increase as they have in 
the past few years. While 1954 may not 
prove to be a record year, business 
should continue at satisfactory levels. 
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MILLARD K. NEPTUNE 
President, Platte Pipe Line Compan) 


For the first time in many years, we 
are entering a new year with excess of 
crude oil productive capacity and an 
excess of transportation capacity. The 
natural result will be two pressures 
from shippers. One will be for lowe: 
rates, and the other will be for more 
exacting specification deliveries. 

Changes in tariff rates are more apt 
to be in the nature of adjustments 
rather than reductions. Debt servicing 
requirements will be a strong influence 
in holding rates around present levels 

Refiners, with more flexibility in 
selecting crude sources, will insist on 
more custom handling. The pipe line 
companies, with more flexibility be 
cause of spare capacity, will be more 
receptive to shippers’ demands in orde! 
to hold the traffic. This has already 
happened on the Platte system. We are 
now handling two grades of Wyoming 
sour oil—one tailored to asphalt re- 
quirements and the other tailored to 
minimum gravity requirements. 

The year 1954 will be a good year. 


WILLIAM H. MORRIS 
President, Sinclair Pipe Line Company 

With the advent of the year 1954 
we are confident that the petroleum in- 
dustry as a whole will continue its 
march of progress at an ever-increasing 
tempo. It is believed that during the 
year the demands upon the pipe line 
segment of the industry will surpass 
those of all previous years and that ex- 
pansion of pipe lines in this country 
will continue at a rapid rate. 

In anticipation of the conditions 
visualized and in justification of the 
above observations, it may be noted 
that Sinclair Pipe Line Company in 
early 1953 completed its “Big Inch” 
pipe line from Cushing, Oklahoma, io 
the Chicago area and, likewise, made 
substantial additions to its vast prod- 
ucts pipe line system. 

As a result new records were estab 
lished by our company in the move- 
ment of both crude oil and refined 
products. Other major expansion pro- 
grams presently proposed will mate- 
rially assist our company in handling a 
continued high volume and to meet de- 
mands for 1954 and subsequent years. 

Among these proposed programs is 
a plan to modernize the company’s 
crude gathering system with expansions 
and extensions and a plan for the elec 
trification of more main trunk line sta- 
tions. On the products system a plan of 
modernization is also under way for the 
purpose of increasing facilities to meet 
future demands and to keep pace with 
modern technological advances in all 
respects, but in particular the installa- 
tion of fully automatic controls in man) 
of the company’s pumping stations. 
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Ww. C. KINSOLVING 
President, Sun Pipe Line Company 


The year 1953 saw the completion 
of several major crude oil pipe line 
systems which had been started in 
1952. It is therefore difficult to state 
with accuracy just how many miles of 
crude oil pipe line were laid during the 
year. 

It was predicted that with the com- 
pletion of these major crude systems, 
future pipe line expansion would be 
confined largely to product carriers, 
and this pattern began to manifest it- 
self during 1953. For 1954 I can only 
see a continuation of this trend. Very 
obviously, since product lines are 
usually not of the length or diameter of 
crude lines, I do not believe that the 
total mileage or total expenditures in 
1954 will equal those of the years im- 
mediately preceding. 

The Office of Defense Mobilization, 
backed by the Defense Department, 
has been strongly urging a “Giant 
Inch” line from the large crude produc- 
ing areas to the Atlantic Seaboard as a 
protection in the event of an all-out 
war, and they are pushing this project 
energetically. This proposed line might 
be as large as 36-in. and could handle 
as high as 75,000 bbl per day. How- 
ever, the disastrous effects of such a car- 
rier upon the American coastwise tank- 
er fleet could be far reaching — so far 
reaching that we need not wait for an- 
other enemy submarine attack to sink 
our tankers; they would simply disap- 
pear for lack of traffic. These vital mat- 
ters must be given serious considera- 
tion before any such line is actually 
built. In my opinion, this controversial 
pipe line is one of the most important 
subjects for consideration in 1954 and 
one that can have more far reaching 
effects upon the oil industry as a whole 
than any other project currently under 
discussion. 

Now that several big-inch crude oil 
pipe line systems have been completed 
into the Chicago-St. Louis-Toledo re- 
fining area, there should be an added 
incentive to materially expand the 
products distribution system through- 
out this area. It should be noted that 
during the year 1953 there were two 
major gasoline systems built from Chi- 
cago into the Detroit area and one 
from Toledo into Detroit. In addition, 
a project has been anounced for com- 
pletion in 1954 from Chicago to Madi- 
son, Wisconsin. These are merely the 
result of more efficient refining oper- 
ations in this area. 

CHARLES R. YOUNTS 
President, Plantation Pipe Line Com- 
pany 

Since the industrial and population 
growth in the Southeastern area of the 
United States continues on the increase, 
we anticipate an even greater consump- 
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tion of both gas and refined petroleum 
products during 1954. However, we 
believe the percentage rate of increase 
in this consumption will be somewhat 
less than experienced previously. 

For the past decade, this area has 
witnessed an unbelievably rapid and 
dramatic growth in industry and popu- 
lation. The expansion is continuing but 
not on such an accelerated scale. 
Nevertheless, it is anticipated that the 
growth will continue to be equal to or 
greater than in any other area in the 
United States. 

The principal distribution problem 
now is to level out the peaks and val- 
leys experienced between winter and 
summer demands. It is anticipated that 
shipper companies will cooperate in 
providing sufficient storage at their ter- 
minals. 

Plantation presently has a system 
with an adequate capacity to meet the 
average monthly demand for a number 
of years. The system’s flexibility of de- 
sign also allows an increase in capacity 
if and when this average monthly de- 
mand grows by utilizing additional 
pumping stations. This, we consider 
essential since the outlook for the area 
is most promising. 


JAMES B. BLACK 
President, Pacific Gas and Electric 

Company 

Pacific Gas and Electric Company is 
planning a building program for 1954 
that will be commensurate with Cali- 
fornia’s anticipated population increase 
of 438,000 during the year. Our gas de- 
partment expenditures for new facili- 
ties in 1953 amounted to $39,000,000, 
bringing to $230,000,000 our invest- 
ment in postwar expansion of the gas 
system. We expect to spend an addi- 
tional $43,000,000 in 1954. 

Recent approval by the Federal 
Power Commission of another enlarge- 
ment of our “Super Inch” transmission 
main’s capacity from Topock to Mil- 
pitas will enable us to receive 700,000,- 
000 cu ft daily from out-of-state 
sources, compared with 550,000,000 at 
present and 400,000,000 a year ago. 

Within California, we have con- 
nected or are in the process of connect- 
ing new fields and extensions of exist- 
ing fields which will add about 70 mil- 
lion cubic feet to our daily supply. Re- 
cently discovered fields not yet con- 
nected give promise of adding at least 
another 10 million cubic feet daily. 

Because the basic load on our gas 
system is domestic, the phenomenal 
California population growth is the 
principal factor bearing on the growth 
of our business. Thus we look ahead to 
planning construction and financing 
for the additional demands we expect; 
and to timing the completion of new 
projects properly and integrating them 
with our expanding electric system. 


Cc. S. MITCHELL 
President, Cities Service Pipe Line 
Company 


As we see it, the year 1954 will find 
the industry concentrating on rounding 
out operations and increasing efficien- 
cies of existing facilities. This cop. 
trasts with the record construction 
years of 1952 and 1953, which were 
unsurpassed, measured in terms of tons 
of steel or miles of pipe laid. 

As in trunk operations, intense com- 
petition will extend to crude oil gather- 
ing Operations. In recent years the de- 
mand for lease connections has been 
extremely active and we expect this to 
continue. However, we believe there 
will be a redoubling of efforts of com- 
panies in the crude oil gathering busi- 
ness to pare costs and promote eco- 
nomy in their operations. 

We also are of the opinion that 1954 
will be characterized by extension of 
éxisting products pipe line facilities 
and by the development of plans for 
new projects for products distribution. 
Although we expect announcement of 
several new major products pipe lines, 
the trend toward the construction of 
small-diameter distribution systems will 
become more evident. 

The economy and dependability of 
distribution of products by pipe line 
will encourage companies to serve 
many markets by pipe line which pres- 
ently are considered marginal from a 
pipe line standpoint. 


IRA 0. WALKER 
President, Pan American Pipe Line 
Company 
It appears to us at the present time 
that the producing allowable days in 
the State of Texas should average 18 
days or better for the year. Generally 
speaking, we are optimistic of the out- 
look for the industry. 


G. S. PATTERSON 
President, The Buckeye Pipe Line 

Company 

The year 1953 has been one of great 
strides in the pipe line industry. Dur- 
ing the year there was no let-up in the 
construction of crude, products or nat- 
ural gas pipe lines. The year also saw 
the end of controls on materials neces- 
sary for expansion. Insofar as crude oil 
pipe lines are concerned, it is my 
thought that the year 1954 will not 
show as comparable an increase as this 
year in the mileage of new crude oil 
pipe lines built. It is rather my feeling 
that the year will show a trend towards 
consolidation of the expansion pre- 
viously done in this field. 

Construction of new products pipe 
line systems will undoubtedly continue 
during the coming year as it seems to 
me that the tremendous growth in this 
method of distributing products is only 
in its infancy. 
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) Have an RCA representative get in touch with me. 
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154-mile Outlet Completed 





North Dakota’s First Major Crude 


P 615.05 


Line 


Williston Basin production soon to be flowing to refinery 


through 30,000 bbl per day Service 


NorTH DAKOTA'S first large di- 
ameter crude oil line has been com- 
pleted. The 154-mile, 12 and 16-in. 
line, laid for Service Pipe Line Com- 
pany, will transport oil gathered from 
the Tioga and Beaver Lodge pools of 
the North Dakota section of the Willis- 
ton Basin, to Mandan, North Dakota. 
Standard Oil Company (Indiana) is 
erecting a 30,000-bbl per day refinery 
at Mandan that will start receiving the 
oil sometime in 1954 under present 
plans. 

Initial capacity of the line is 30,000 
bbl per day, but capacity can be in- 
creased to 100,000 bbl daily with the 
addition of relay pumping facilities. 

The line’s route from the Tioga area 
is almost due south until reaching the 
Little Missouri River crossing, and 
then follows a southeasterly route to 
Mandan. The first 59.8 miles of the 
line are 12-in. pipe; the remaining 93.9 
miles are 16-in. pipe. In addition to the 
two large river crossings, the line also 
traverses the Knife River, Spring 
Creek, and numerous smaller streams. 

For some 60 miles, from Tioga to 
the vicinity of Killdeer, the line is a 
12-in., and from there to Mandan, 16- 
in. 

The line crosses the Missouri river 
18 miles south of Tioga and the Little 
Missouri river about 68 miles from 
Tioga. The Garrison dam, world’s lar- 
gest earth fill dam, on the Missouri 
eventually will back up water to a 
depth of 80 ft over the line. This sec- 
tion of line in the flood plain was 
treated like the pipe in the river chan- 
nel. Two and three-tenths miles of 
heavy river pipe was laid in the bed 
of the reservoir with 1900 ft of it in the 
channel of the Missouri river. The 
pipe, with a 1'4-in. wall thickness, 
weighs 65.42 lb per ft and is 1234-in. 
outside diameter. A coal-tar enamel 
and concrete coating increased the 
weight another 50 lb per ft. 

The Little Missouri crossing is .7 
miles of 16-in. pipe with 1400 ft in 
the river channel. It weighs 82.77 Ib per 
foot with the various protective coat- 
ings increasing the weight to 172.77 Ib 
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NORTH DAKOTA is not all smooth plains as this photograph shows. Part of the 





Pipe Line facility 


new 154-mile line from Tioga to Mandan passed through a part of the badlands. 


per linear foot. Both river crossings 
were laid during August and Septem- 
ber when according to records, the two 
rivers would be at their lowest. 

River pipe for the crossings was 
cleaned, coated, wrapped and in- 
spected in St. Louis, Missouri. The 40- 
ft joints were shipped by rail to Sanish, 
North Dakota, where the concrete 
jacket was applied. The pipe then was 
trucked to the river crossings. 

Heavy winches anchored on the op- 
posite bank pulled the pontoon-buoyed 
crossings. Hydrostatic pressure was 


EXCLUSIVE 


built up to 1200 psi after the line was 
laid in the trench. 

Ditching in the river bed was done 
by suction dredge, which was shipped 
by rail to the nearest rail point, then 
trucked to the river piece by piece. The 
underwater trench was dredged so the 
pipe would lay without bending. Ap- 
proaches in the bank were 30 to 35 ft 
deep and covered with rip-rap after 
the crossings were laid. The line across 
the flood plain was buried four feet by 
conventional methods. 

Service Pipe Line employees served 
as inspectors and right-of-way men on 
the project. Jack Keyes, area engineer 
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from Casper, Wyoming, was in charge 
of construction. In addition to Keyes, 
inspectors in the project were Loren 
Samp, chief inspector, Riverton, Wyo- 
hing; John Woodworth, coating in- 
spector, 
Houston, material and time supervisor, 
Denver City, Texas; Ralph Cox, assist- 
ant material and time supervisor, 
Humboldt, Kansas; A. L. Dewberry, 
Mexia, Texas, and Ray Pursley, Cody, 
Wyoming, welding inspectors; Elmer 
Sievers, Casper, right-of-way and ditch, 
and Floyd Davis, Torrington, Wyo- 
ming, lowering-in and backfill. J. R. 
Frick, Topeka, Kansas, was inspector 
for the river crossings. 

Unique on the project was the use 
of the right-of-way men as final clean- 
up inspectors. As the right-of-way men 
had to settle any landowner’s claims 
they made doubly sure, as cleanup in- 
spectors, that cleanup was done prop- 
erly before they approved it. Men 
working for the contractors cooperated 
fully with the right-of-way men, mak- 
ing their job easier. 

Four right-of-way men worked on 
the project: A. J. Wisdom, assistant 
right-of-way superintendent, Ray Cart- 
mill, B. J. Chronic, and Ross Foster. 

Service Pipe Line Company first be- 
gan its gathering system operation in 
North Dakota in January, 1952. The 
gathering system, largely 4 and 6-in. 
pipe, connects most of the producing 
wells in the Tioga and Beaver Lodge 
pools with a tank car loading rack on 
the Great Northern Railroad at Tioga. 
At the loading rack that can handle 
34 cars at a time, Service maintains 
30,000 bbl of tankage in four units — 
two 10,000 bbl capacity and two 5000 
bbl capacity. 

The company’s North Dakota oper- 
ations are under the direction of R. R. 
Strand, Casper, Wyoming, manager of 
the company’s Wyoming division. 
Lloyd Whitney, division engineer, and 
Charles Dougherty, division gauger, 
are in charge of the North Dakota 
operations. 

O. R. Burden Construction Com- 
pany, Tulsa, had the overall contract 
for the project. Sub-contractors were 
J. L. Cox and Son, Raytown, Missouri, 
hauling and stringing of pipe, and 
Pentzien, Inc., of Omaha, Nebraska, 
construction of two river crossings. 
Special concrete coating for the river 
pipe was applied by Rosson-Richards 
of Houston. xk * 
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Over the past two years, oil op- 
erators have laid more than 9350 
miles of crude oil and products pipe 
lines. Pipe lines cost roughly $30,- 
000 a mile to lay — one indication 
why the oil industry needs large 
sums of money to operate and ex- 
pand. 
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CROSSING the Little Missouri River. Pipe used was .7 miles of 16-in. with 















1400 ft in the river channel. Dredge seen at work in the river channel 
was shipped by railroad to the nearest rail point, trucked to the site piece by piece 
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MAP OF Service Pipe Line Company’s new 
154-mile line in North Dakota shows how 
Garrison dam eventually will back water over 
a section of line. This section eventually 

will be under 80 ft of water. 
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PIPE GANG lines up the final joint of pipe for welding. Project started in June and 
was completed in late November ahead of North Dakota’s severe winter. The new lin« 


connects the Tioga and Beaver Lodge fields to refinery under construction at 


Mandan. Initial capacity of the line is 30,000 bbl per day. 






















































ONE OF FIVE MODERN WORTHINGTON 
UTC ENGINE-COMPRESSORS at the 
United Gas Pipe Line Company's 
McComb, Mississippi, compressor sta- 
tion. McComb is one of the key instal- 
lations on a new 30” line that carries 
gas from Louisiana fields and under- 
water wells in the Gulf of Mexico, 
north to Jackson and Kosciusko, Miss. 
Gas is delivered to McComb at 727 
psig, and the Worthington uTCc’s dis- 
charge the gas 68 miles north to Jack- 
son and another 58 miles north to 
Kosciusko, 


THE QUIET-OPERATING WORTHINGTON 
FEATHER VALVE, standard equipment 
on all Worthington compressors, is 
made up of a series of thin flexible 
strips of ribbon steel, held in position 
over rectangular openings by curved 
milled guards. In addition to providing 
quiet operation, the absence of impact 
results in long valve life and low main- 
tenance costs, 
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McCOMB STATION IS MADE SELF-SUFFICIENT by this CcG-5 Worthington 





natural gas engine, which supplies electric power for safety system 
solenoids and other emergency requirements if normal power supply fails. 


Sound plant design pays off in new United 
Gas Pipe Line Company's compressor station 


e@ First new compressor station to go into service 
in United Gas’ three-year $250,000,000 expansion 
program is the McComb, Mississippi, plant, where 
five 1600-hp Worthington UTC engine-compressors 
are in operation, designed to handle 470,000,000 
cubic ft. of gas per day. End result of this expansion 
will be to make United Gas the first company in the 
world capable of handling a trillion cubic feet of 
gas per hour. 

The benefits of good plant design and proper 
operation are evident at the McComb Station. Since 
April 3, 1952, when the Worthington UTC’s were 
started up, the station has been remarkably free of 
“bugs”; there has not been a single shut-down 
because of engine failure. 


Contributing largely to this fine record have been 
the time-tested features of the Worthington UTC’s. 
For example, every Worthington compressor is 


equipped with the exclusive Feather* Valve — the 
lightest, tightest, most efficient valve available. 
Records show that Worthington Feather Valves 
have materially reduced power costs. 


While Worthington UTC compressors are widely 
used for pipeline gas compression, they are also 
well suited to many other jobs, such as pressure 
maintenance on oil wells; varied service in natural 
gasoline plants; solvent extraction, vapor recov- 
ery, and recycling and stabilization of gases in oil 
refineries. 

If your business requires gas compression, it will 
pay you to write for further information on the 
Worthington UTc Engine-Compressor. Sizes range 
from 1,000 to 2,000 hp. Write directly to Worth- 
ington Corporation, Engine Division, Buffalo, New 
York, for Bulletin S-500-B23B. 

*Reg.U.S.Pat.Off. EK.3.4 
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ONLY WORTHINGTON COMPRESSORS GIVE YOU FEATHER VALVE PERFORMANCE 


Engine-Starting * Horizontal 





* Portable ® Radial + 
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Crude and Products Lines Forecast for 1954 


Products line construction to continue at rapid pace; fewer 


crude lines, 


THE Office of Defense Mobilization 
has concurred in the recommendation 
of the Petroleum Administration for 
Defense that 1954 and 1955 expansion 
goals for domestic oil pipe lines be set 
at 7250 equivalent miles of pipe based 
on 16-in. diameter, 5/16-in. wall pipe 
weighing 138 tons of steel per mile, re- 
quiring 1,000,000 tons of steel per 
year. These expansion goals were es- 
tablished after giving consideration to 
priority assistance granted to appli- 
cants to obtain materials to build oil 
pipe lines while the Controlled Mater- 
ials Plan was in effect and to applica- 
tions received for tax amortization 
subsequent to June 30, 1953. 

Forecasting at this time the extent 
of petroleum pipe line construction in 
1954 is difficult and uncertain. Gen- 
erally speaking, crude oil pipe line con- 
struction is not expected to approach 
the mileage built the past few years. 
On the other hand, the laying of pro- 
ducts pipe lines is anticipated to con- 
tinue at a rapid pace. 

The completion of the West Texas 
Gulf and the Rancho pipe line sys- 
tems from West Texas to the Texas 
Gulf Coast, and the Platte Pipeline 
from Wyoming to the St. Louis area, 
has overcome a deficiency in outlets 
for oil produced in those specific re- 
gions. Completion of the pipe line 
from the Williston Basin of North Da- 
kota and Montana to the new refinery 
being built at Mandan, North Dakota, 
provided the first outlet from that rap- 
idly developing area. The enlargement 
of the Sinclair pipe line north of 
Drumright, Oklahoma has also _in- 
creased the capacity for moving crude 
oil northward from the Mid-Continent 
area into the East Chicago refining 
area. 

Because of these recent expansions 
pipe line capacity is more adequate 
than at any time in our history. Crude 
runs to stills during the first 9 months 
of 1953 averaged 7,020,000 bbl per 
day, including 6,379,000 of crude pro- 
duced domestically and 641,000 bbl of 
crude received from foreign sources. 
During this period, pipe lines delivered 
directly to refineries an average of 5,- 
180,000 bbl per day of crude oil pro- 
duced in the United States and it may 
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replacement of multiple lines, is outlook 
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John E. Boice is chief, Pipeline, En- 
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ply and Transportation Division of the 
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be assumed participated to a large ex- 
tent in the 1,116,000 bbl per day 
moved to refineries by boats from 
water terminals in this country, mak- 
ing a total throughput of 6,296,000 
bbl per day. In comparison with this 
total movement it is estimated the 
crude oil pipe lines in this country 
have a combined capacity in excess 
of 7,500,000 bbl per day. 
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__ Table Be Products Lines. 


The Petroleum Administration for 
Defense has approved the building of 
a large crude oil pipe line from West 
Texas to California but its actual con- 
struction in 1954 is uncertain The 
completion of the Trans Mountain 
pipe line from Alberta to the Pacific 
Northwest in my opinion has made the 
need for such a West Texas — Cali- 
fornia line less favorable because the 
crude oil formerly supplied from Cali- 
fornia to the Vancouver, British Co- 
lumbia refineries is now available for 
processing at California refineries. 

The construction of crude oil pipe 
lines will continue in 1954 but will 
be less significant than those completed 
in 1953. As long as the drilling of 
wells continues, there will be require- 
ments for additional pipe line outlets. 
Delivery lines will also be built to sup- 
ply new refineries. It is also the present 
trend to replace many of the old un- 
economical small diameter pipe lines 
with large diameter lines having wider 
station spacing. We may expect to wit- 
ness more of this replacement activity 
in the future. Although this replace- 
ment work in recent years has kept 
down the statistical growth in pipe line 


Estimated 





Pipe at Capacity, 
Owner Location Mileage size bbl per day cost 
American Pipe Line Corporation Beaumont, Texas to Newark, 1910 8 to 26 300,000 $145,337,000 
New Jersey, with branches 
Badger Pipe Line System East Chicago, Indiana to 215 8-10-12 65,000 15,000,000 
Madison, Wisconsin 
International Pipeline, Inc. Wrenshall to Minneapolis, 132 8 25,000 4,350,000 
Minnesota 
Shamrock Oil & Gas Corporation McKee to Amarillo, Texas 55 6 18,000 1,151,000 
Triangle Pipe Line Company Arkansas City, Arkansas to 560 12 75,000 24,541,000 
Covington, Kentucky 
Williston Basin Pipe Line, Inc. Laurel to Glendive, Montana 248 6-8 21,000 5,181,000 
Oklahoma-Mississippi River Duncan, Oklahoma to West 475 10-12 465,000 16,785,000 
Products Line, Inc. Memphis, Arkansas 
Salt Lake Pipe Line Company Adams, Oregon to Pasco, 40) f 7,000 1,790,000 
Washington (loop) 
Yellowstone Pipe Line Company Billings, Montana to Spokane, 537 10 30,000 20,500,000 
Washington —__— 
I icrdatn td ineseraeumesas mathe 4172 $234,636,000 
Table 2. Crude Lines. . 
Pipe Capacity, Estimated 
Jwner Location Mileage size bbl per day cost 
Cities Service Pipe Line Houston, Texas to Sour Lake, 60 12 60,000 $ 2,454,000 
Company Texas 
Sinclair Pipe Line Company Pauls Valley to Bradshaw Gate 10 12 24,000 817,000 
Plant, Oklahoma, (loop) 
Trans Mountain Oil Pipe Line Sumas to Ferndale, Washington 26 16-24 35,000 2,750,000 
Company 
Proven Oil & Refining Company Connection with West Coast 32 8 15,000 767,000 
Pipeline to Florence, Arizona 
West Coast Pipe Line Company Midland, Texas to Norwalk, 1030 20-24-26 300,000 111,534,000 
California - a 
PONG ss nesteens 1158 $118,522,000 
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Hicu water on the right-of-way has not bogged down 
this Bucyrus-Erie dragline powered by a rugged Cat 
D318 Diesel. Operating from wooden mats, the dragline 
continues to backfill the trench between Hawkins and 
Longview, Texas. Work is being done by O. R. Burden 
Construction Co., Tulsa, Oklahoma. 


“Caterpillar equipment,” reports R. M. Jones. 
superintendent on the job, “will last longer with less 
maintenance than any other equipment I’ve ever used.” 


This statement comes from experience. Up the line 
I 

on this fast-moving spread, three D7s, a D8, a D8800 

and a D318 are at work. 


Standardization on Cat equipment is normal among 
pipeline men. It’s normal because it’s profitable. 
Money is earned because operators and mechanics need 
only know one make of machinery. Operators get more 


production out of it and mechanics spend less time main- 


IN SPITE OF HIGH WATER 


A CAT’ SPREAD KEEPS ROLLING 


taining it. Costs are cut because many parts are inter- 
changeable. Parts inventory can be practically elimi 
) 


nated. And expenses fall with the use of low-cost No. 2 
furnace oil. All Cat Engines burn it without fouling. 


Ask your Caterpillar Dealer for the full, money 
saving picture on standardization. Leading manufac 
turers of excavators, ditchers and compressors can fur 
nish Cat Engines as original equipment. And, when it’s 
time to re-power, it’s time to see your Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks 









BETTER BOND 

ON SPI C/W PIPE 
WITH STEEL-GRIT 
CLEANING 














mileage, because in many instances 
multiple parallel lines have been re- 
placed by a single line of pipe, never- 
theless it has resulted in greater carry- 
ing capacity. Typical of such cases 
was the recent replacement of the Sin- 
clair line between Oklahoma and East 
Chicago and the Interstate line from 
Shreveport to Baton Rouge where 
many miles of multiple lines were re- 
tired in favor of single lines of large 
pipe. 

There has been much recent pub- 
licity as to the possibility of building 
a “Giant Inch” crude oil line from 








es Texas to the Eastern Seaboard but thus 
far nothing definite has materialized, 
Such a pipe line in peacetime does not 
appear to be justified as long as tanker 
i charter rates remain depressed. A line 
: with sufficient carrying ability to meet 
the crude charging capacity of East Pow' 
Coast refineries, however, would have 
strategic value in case of national Thes 
emergency because crude oil supplies 
are now almost wholly dependent upon 
; tanker deliveries from the Gulf Coast j 
and foreign countries. E 
The construction of pipe lines for ° 
the movement of light refined products 
oe . has been phenomenal and will con- 
Specimen A Specimen B tinue to expand. It is estimated there 
ee ee are now more than 29,000 miles of 
‘ products pipe lines that are situated 
, . in 39 states and the District of Co- Eac 
Steel grit cleaning produces a better bond of the lumbia. Substantially all this mileage 2% t 
coating materials than any of the conventional has been developed over a period of from 
methods of cleaning pipe, including wire brushing. 23 years with the greatest increase hav- throu; 
Both specimens of coated pipe, using the same coat- ing taken place in the post-war period. result 
ing materials, were tested according to A.S.T.M. Prior to World War Il products pipe me 
Methods, and conclusively proved a better bond is lines were laid with pipe in the range il 
secured by steel grit cleaning. an a anda . geo Agee. ote ee 
‘ such lines are laid wi ; an - i 
Specimen A... steel grit cleaned, produces a bright in. pipe. lines 
metal, roughened surface, illustrates the superior The total network of products pipe gathe 
bond. Specimen B... power wire brushed produces lines in the United States is now mak- miles 
a smooth and polished surface that does not have ing deliveries of more than 1,500,000 In 
an equal bond. bbl daily or approximately 33 per cent tric | 
Only at Standard Pipeprotection Inc., is every length of the total domestic demands for light aye 
of pipe cleaned with steel grit. Two Wheelabrators, peerans. 3. segues sae Men Tee in 
one for 34” to 6” and one for 6” to 20” pipe, clean SEAEe OL Sees Sey Pee See abilit 
your pipe for better bond ? to keep such lines operating. The ex- an, 
, pansion of products lines has greatly aon 
accelerated the movement of refined made 
WHY PAY THE SAME FOR LESS? products to the more important con- and 1 
suming areas. petiti 
Based on tax amortization certifi- Capa 
cates thus far issued and assuming trend 
THROUGH completion of pipe lines are planned vee 
FREIGHT a total of 5,330 miles of petroleum rape 
pipe lines are scheduled to be con- Kg 
RATES AT structed in 1954, including 1158 miles na 
THE ST. LOUIS for the movement of crude oil and 0 
4172 miles for transporting refined 
GATEWAY products. Undoubtedly additional lines “ep 
not yet announced will be built. use { 
Tables 1 and 2 show the more im- drive 
portant pipe lines for which tax er bbl « 
“ e a © zation certificates have been approve : 
(standard pipeprotection “78. and which are scheduled for comple- ih 
3000 SOUTH BRENTWOOD BLVD. + ST. LOUIS 17, MISSOURI! _ tion in 1954. i ialiial mati 
D-1 8 To obtain more information on products advertised see page E-65 THE PETROLEUM ENGINEER, January, 1954 THE 
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SHIPMENTS are accumulated here in 37 tanks totaling more than 2,000,000 bbl capacity for a major trunk products lines. 


Power, Communications, Controls — 
These Are the Tools Provided by 


ELECTRICITY 'S Contribution to Pipelining 


Eacu year in the United States about 
2% billion barrels of oil are moved 
from half a million producing wells, 
through some 350 refineries, and the 
resultant products distributed through- 
out the nation. Pipe lines do a large 
part of this transportation job — well 
over 100 billion ton-miles last year — 
with about 150,000 miles of crude oil 
lines (including some 70,000 miles of 
gathering lines) and more than 25,000 
miles of lines carrying refined products. 

In the performance of this task, elec- 
tric power and electrical control are 
playing an ever-increasing part. While 
engine power has long predominated 
in this field because of the ready avail- 
ability of low-cost fuel, constant exten- 
sion of electric-service facilities has 
made electric power available to more 
and more pump station sites at a com- 
petitive level, considering the lower 
capital cost of motorized stations. The 
trend is augmented by increasing reali- 
zation of the advantages of electrical 
control for efficient station operation. 
As one authority has put it:? 

“Some of the latest stations incor- 
porate the use of sequence relay con- 
trollers that do everything except the 
employee’s homework. For example, in 
the new Ozark system stations, which 
use two 1500 and one 750-hp motor- 
driven pumps to deliver about 275,000 
bbl of crude oil daily, the mere press- 
ing of three buttons on the console by 
a’single employee will cause the auto- 
matic performance of 12 operations in 


MERRITT HYDE 


a verre oem 8 cee 


The Author 


Merritt Hyde, pipe line electrifica- 
tion engineer with Westinghouse Elec- 
i i tric Corpora- | 
i tion, East Pitts- j 
burgh Pennsyl- | 
vania, is well 
known for his 
work in the 
etecthri- 
fication of the 
“Big Inch" and 
“Little Big Inch” 
pipe lines, and 
many other out- 
standing 
achievements in the fields of indus- 
trial electrification, engineering litera- 
ture, patent art, and training of young 
engineers. 

A native of Owega, New York, Hyde 
graduated from Marietta College in 
1919 with a B.A. degree and in 1922 
received his B.S. from Case Institute of 
Technology. He joined Westinghouse 
| that same year and after serving on an 
| apprentice course for a year, he was 

assigned to the general engineering de- 

partment where he worked on the ap- 
| plication of electrical equipment in 
many different industries. 
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6 minutes that would otherwise take+ 
two or three husky men an hour to 
accomplish. 

“This means a great time-saving 
during a service shutdown and startup. 
With a revenue of $75 per minute de- 
pending on getting the line under way, 


- 


pige 
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the direct saving to be gained by a 
$10,000 investment in sequence con- 
trol is obvious. Perhaps even more im- 
portant, however, is the insurance of a 
fool-proof job of starting. Any group 
of men having 12 critical operations to 
be performed in a required sequence 
can easily make an error that might 
cause an accident and further losses.” 

The first pipe line used less than 
10-hp for the pumps at each of its two 
stations. Today the largest pumps in 
oil-pipe line service are two 6000-hp 
centrifugal units, steam-turbine driven 
at Arabian American Oil Company’s 
Abquaiq pump station No. 4, initial 
station of the Trans-Arabian pipe line. 
Either can deliver full line throughout 
— as much as 400,000 bbl daily — at 
800 psi discharge pressure. Electrically- 
driven centrifugal installations range 
up to 3000 hp per unit, with larger 
sizes actively contemplated. Operation 
of centrifugal pumps at speeds above 
3600 rpm by step-up gear appears eco- 
nomically interesting in large capaci- 
ties. A parallel situation exists in gas- 
line pumping, where motor-driven units 
have thus far not exceeded 3600 rpm, 
in contrast to gas-turbine drives oper- 
ating-as high as 8700 rpm. 

Largest electrified petroleum line, 
and “biggest-inch” oil line in North 
America is the West Texas Gulf Pipe 
Line, a 26-in. crude petroleum carrier. 
It was completed in 1953 by five par- 
ticipating companies to obtain the econ- 
omy of large-line operation. It runs 


D-19 
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NO OUTSIDE POWER IS NEEDED—panel above 
provides control for station auxiliaries. Auxil- 
iary generator, driven by the turbine, pro- 
vides all a-c power while turbine is operating. 


mate es See 8 


This G-E gas turbine is the first of 28 installed for gas pipeline pumping 








Dis 0 a 
MAIN GAS PIPING is simplified by use of gas turbine-driven centrifugal com- 
pressors. The suction and discharge valves, purging and pressurizing valves 


are all controlled automatically on start. The G-E gas turbine is automati- 
cally loaded, and the station discharge pressure is maintained automatically. 
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HIGHER EFFICIENCY—regenerators “recapture” waste heat, enable turbines to 


pump with efficiencies comparable to other types of power plants. 


gas 


urbines exceeds expectations 


Records of first 15 combustion gas turbines used for pipeline 
pumping show they start fast, save fuel, simplify operation 


So far, El Paso Natural Gas Company has put 15 
General Electric combustion gas turbines into opera- 
tion on their cross-country gas line. Performance has 
been carefully watched. El Paso has found: 


1. Stations start in 19 minutes—automatically. Sta- 
tion batteries and pipeline pressures do it all. 


2. Five-man crews can operate stations. The simple 
construction of the turbines means reliable per- 
formance, easy operation, less maintenance. 


3. Operation proves turbine flexibility. During nine 
months of operation under fluctuating conditions, 
the turbine at Cornudas Station performed with 
even greater flexibility than had been predicted. 


4. Personnel training system is highly satisfactory. 
Key El Paso personnel were sent to the G-E gas 
turbine plant for intensified training. They in turn 
trained regular operating staffs. All new positions 
have been filled by company personnel. 


G-E system engineers will be working closely with 
El Paso engineers during installation of the 13 com 
bustion gas turbines still to go on the line. Your G-E 
Apparatus Sales Representative can tell you more 
about their services—and about the G-E gas turbine. 
Ask him also, to arrange for a showing of the new full 
color film, “The El Paso Story,” or write to General 
Electric Company, Schenectady 5, New York. “1-1 


Combustion Gas Turbines for the Gas Pipeline Industry—Backed by 45 years of Turbine Leadership 


GENERAL @@ ELECTRIC 
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BATON ROUGE punpping station of the Plantation Pipe Line 
Ccunpusuy wad svc yuv-up Moors Of the explosion-proof 
type driving main line pumps on 12-in. and 18-in. products lines. 





3000-HP, 3609-rpm motor with built-in, 
tubular air-to-air heat exchanger. It is de- 
signed for Class 1, Group D, Division 1 
hazardous location. 


465 miles across Texas from Colorado 
City to Beaumont, with a 20-in. spur 
extending 112 miles northeast from 
Wortham to Longview where it deliv- 
ers to the Mid Valley pipe line, a 20- 
and 22-in. line running 1053 miles to 
Ohio. With additional partial booster 
stations now under construction, the 
line will have a daily capacity of 381,- 
000 bbl, which can be increased to 


THESE 1000-hp, 3600-rpm motors drive 
pumps on an 18-in. crude-oil line. Fans in 
the motor draw air from outside the 
station through filters, louvers, ducts. 


440,000 bbl ultimately by additional 
booster capacity. Wortham station con- 
tains 9550 hp in main-line pumps, 
making it the largest electrically-pow- 
ered petroleum pumping station. 
Products-line installations range up 
to 18-in. diameter, 432 miles of this 
size being used in the Plantation Pipe 
Line system from Baton Rouge, Loui- 
siana, as far as Bremen, Georgia. This 
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ownership, same 
management, same 
address, same telephone, and use 








No change except the hb 
corporate name. We ™* 
still have the same 


to render the same service under the same trade name—*“PELCO”’. 








ED 


\ | 









Welding Saddles 


the same 45 years of experience 











P. O. Drawer 1108 





= 
PELICAN SUPPLY C0., INC. 


SEE YOUR NEAREST SUPPLY HOUSE 






Shreveport (84), La. 





(Formerly: Pelican Well Tool & Supply Company) 
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pipe parallels an earlier 12-in. line, 
From Bremen through Atlanta to 
Greensboro, North Carolina, the sys- 
tem consists of two lines of 14-in. and 
10-in. diameter. Baton Rouge, largest 
station pumping refined products, con- 
tains 6300 hp in motor-driven main- 
line pumps. Four branch lines serve 
Birmingham and Montgomery (Ala- 
bama), Columbus and Macon (Geor- 
gia), and Chattanooga and Knoxville 
(Tennessee). Totaling 1967 miles of 
pipe, and with 22 pumping stations, 
employing some 60,000 hp in main 
units, this system has a capacity in 
excess of 220,000 bbl per day of gaso- 
line. It delivers refined products in the 
form of gasoline (third-grade, regular 
and premium) tractor fuel, kerosine, 
diesel fuel, and light heating oil, in 
separate batches for 14 shippers to 18 
terminals on its main lines and laterals, 

Large diameter pipe line installations 
were logical for natural-gas transmis- 
sion, and pipe now in such use ranges 
up to 34 in. in diameter. One of the 
largest of the natural-gas transporters 
and biggest user of electric power in 
this service is Texas Eastern Transmis- 
sion Corporation. That company was 
the successful bidder in 1947 for the 
purchase of the Big Inch and Little 
Big Inch lines which War Assets Ad- 
ministration had put up for sale. 

The Big and Little Big Inch lines 


TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE § 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
’ is ar See ES ‘is 





ae 2 ee * aes 

SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 
In stock—all supply stores 


M.B. SKINNER COMPANY 






SOUTH BEND 21, INDIANA, U.S.A. 


THE PETROLEUM ENGINEER, January, 1954 








THI 


ine, 

to 
sVS- 
ind 
est 
on- 
in- 
Ive 
\la- 
Or- 


1is- 
vas 
the 
ttle 
Ad- 


nes 





\P 





54 














SEH wrod, Saabs: 5 “ease Boe Rt 
% 


PLEO LE OLE ELI, 


Reece ee 














WORTHINGTON DIESEL-EQUIPPED PUMPING STATION of the Southeastern 
Pipeline Company at Blountstown, Florida, 30 miles north of Port St. Joe. 


Worthington Diesels give 
“Eleven years of almost 
continuous operation” 


e That’s what the Southeastern Pipeline Company writes about the de- 
pendability of their six Worthington Diesels. 

The engines are used to drive Worthington pumps which deliver gasoline 
and kerosene from Port St. Joe, Florida, to Chattanooga, Tennessee. 
They’ve been running almost continuously for eleven years with extremely 
low fuel consumption and maintenance costs. 

This company’s long satisfactory experience with the dependable Wor- 
thington Diesels has been duplicated by pipeline companies everywhere. 
Learn how Worthington engines, engine-starting compressors, oil transfer 
ee oe water circulation = a evaporative type engine water Worthington Diesels at Southeastern’s pumping station 

$ can help you in your operation too. in Blountstown, Florida, and three at Port St. Joe, 

Write for more facts to Worthington Corporation, Engine Division, Florida, furnish all the power for driving the main pumps 
Section E.3.5, Buffalo, N. Y. in these stations. 


WORTHINGTON 


2 


Reeaamecenementl CEES ae 
— t® —C— 
RETO x2 TTA & . 

EZ HH > RIOR 


Leet 








IN HEAVY-DUTY OPERATION SINCE 1942, these three 


E.3.5 











Economical Continuous Power—Diesel, Dual Fuel, and Spark-Ignition Gas Engines, from 190 to 2100 bhp. 
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HAS STOOD THE TEST OF TIME 
TO SOLVE CORROSION PROBLEMS 


TAPECOATED 
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Actual experiences like these 
show what TAPECOAT coal tar 
protection can do for you. 


Use TAPECOAT to combat cor- 
rosion above or below ground 
on gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject to corrosion. 


Write for descriptive brochure and prices 


The TAPECOAT company 
ators of Coal Tar Tap 


1533 Lyons Street, Evanston, Illinois) 









e Protection 





Origin 
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were built during World War II by the 
government for the transportation of 
petroleum and petroleum products, 
The Big Inch line, which was used to 
move crude petroleum, consisted pri- 
marily of a 24-in. transmission line ex. 
tending from Longview, Texas, in a 
northeasterly direction for more than 
1200 miles to Phoenixville, Pennsyl- 
vania. The Little Big Inch line was 
used to move petroleum products from 
Gulf Coast refineries to the East Coast. 
It consisted principally of a 20-in, 
transmission line extending almost 
1500 miles from Beaumont, Texas, to 
Linden, New Jersey. The two lines con- 
verge near Little Rock, Arkansas, and 
run parallel from that point to Linden, 

Texas Eastern started transmitting 
gas through the lines in May 1947, and 
immediately started a construction pro- 
gram to raise their capacity. This pro- 
gram resulted in the construction of 21 
compressor stations, of which seven 
were the conventional reciprocating 
gas-engine type and 14 were of the 
new electrically driven centrifugal type. 
rhe centrifugal type is relatively new 
to long-distance natural-gas transmis- 
sion pipe line operations, and Texas 
Eastern was a pioneer in adapting it 
for high-pressure large diameter lines. 
Its use at first was to some extent moti- 
vated by the fact that it permitted the 
company to utilize a large portion of 
the facilities, especially electrical, in- 
cluded in the purchase from the gov- 
ernment. Electrically driven centrifugal 
compressors, however, proved so suc- 
cessful that the were used extensively 
in a new 30-in. pipe line the company 
placed in operation in August 1952. 
[his line extends from Kosciusko, Mis- 
sissippi, through Alabama, Tennessee, 
Kentucky, and Ohio to Connellsville, 
Pennsylvania, and on to the Oakford 
storage pool near Jeanette, Pennsyl- 
vania. The 30-in. line joins the 20 and 
24-in. lines at Connellsville, Pennsyl- 
vania. 

With this and other construction 
Texas Eastern has grown so that it now 
operates a system of more than 4200 
miles of pipe line with a delivery ca- 
pacity of more than 1.2 billion cubic 
feet of gas per day. Of the present 36 
compressor stations totaling 357,140 
hp, 20 are equipped with single-stage 
centrifugal compressors, each directly 
connected to an electric motor, and 
have a total of 221,250 installed horse- 
power. The stations range in size from 
3750 to 19,000 hp. 


Motors for Main-Line Pumping 

Induction motors predominate in 
present-day installations, due to their 
simplicity, high efficiency, and good 
power factor at the speeds of 1800 and 
3600 rpm ordinarily required by cen- 
trifugal pumps in mainline service. 

The induction motor is best adapted 
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to explosion-proof construction, a form 
in increasing demand because it pro. 
vides the ultimate in safety and self- 
contained simplicity with minimum 
complication of control. Explosion- 
proof motors have risen in available 
size from 600 hp in 1941 to 3000 hp 
at 3600 rpm. 

Motor ratings for trunk-line stations 
have frequently exceeded the sizes 
available in Underwriters-approved ex- 
plosion-proof construction. This has 
led several large lines to employ totally- 
enclosed force-ventilated motors. Air 
is delivered to each motor by duct from 
a separate motor-driven blower and is 
discharged through a duct to outside 
atmosphere. The air ducts are usually 
under the floor for convenience. 

The blower is placed at a safe air 
source remote from the pump room, 
usually at second-floor level. Pressuriz- 
ing the entire system prevents any in- 
filtration of vapors from the pump 
room. The control system provides an 
automatic starting sequence in which 
the ventilating blower starts first, must 
establish normal air delivery as detect- 
ed by a flow relay at the discharge end 
of the duct, and must maintain air flow 
for a timed purging interval — after 
which the motor starts. If ventilation 
should fail while the motor is running, 
the air-flow relay shuts the unit down. 

Installations using this ventilation 
and control system have been in serv- 
ice since 1949 with excellent results. 
Well over 100 units are in operation 
or under construction. In large ratings, 
particularly in units exceeding 1000 
hp, their installed costs (including spe- 
cial bedplate, duct-work, blower, blow- 
er-motor control, and unit sequence 
control) are sufficiently below those of 
explosion-proof motors that they pre- 
dominate in recent installations. 

Before development of the explo- 
sion-proof motor and of suitable venti- 
lation control for the force-ventilated 
motor, open motors were commonly 
used with a fire-wall separating the 
motors from the pump room. This 
practice is still employed to some ex- 
tent. It is particularly applicable to 
stations using reciprocating pumps, 
where low-speed drive makes the syn- 
chronous motor advantageous. 

In such motor rooms it is desirable 
to maintain the air at a slight pressure 
differential above the pump room, to 
prevent inseepage of hazardous atmos- 
phere from the pump room. This can 
be accomplished by delivering into the 
motor room the required air to main- 
tain acceptable ambient temperature, 
and discharging this air through venti- 
lators adjusted for the desired pressure 
drop. A variation of this arrangement 
is the self-base-ventilated motor which 
draws air from outside the station and 
discharges into the motor room. 

Cases can be cited — many on older 























FROM THIS panel in station control room the operator controls manifold 
and tank tarm booster units. Panel diagram corresponds to 
actual piping layout, with a different color to indicate each shipper’s piping. 


crude-oil lines — where open squirrel-* _ 


cage motors have operated for eight 
years right in the pump room. But the 
urgency of safety and the economics 
of insurance have led to a much more 
conservative viewpoint in motor selec- 
tion for modern stations. 

Placing the main pump units out- 
doors offers advantages immediately 
apparent, such as saving in building 
cost and reduction of atmospheric haz- 
ard. In most localities, however, shel- 
ter is desirable for inspection and main- 
tenance work on pumps as well as on 
motors in inclement weather; even in 
dry climates, exposure to dust storms 
has to be considered. Typical of out- 
door motor practice are 1500-hp, 3600- 
rpm weatherproof motors under con- 
struction for a large crude-line station 
in Louisiana. 

Where main-line pumps are fed from 
tanks, booster pumps are installed to 
insure delivery to the main pumps at 
positive suction pressure. These boost- 
ers, ranging up to 350 hp, are gener- 
ally outdoor installations. They are fre- 
quently of the vertical type with the 
pump below tank-bottom level, allow- 
ing them to “draw down” the tanks 
completely. 

Auxiliaries include motor-operated 
valves for the main pump units, mani- 
folds, strainers, and scraper traps; also 
sump pumps and other auxiliary 
pumps, air compressors, and ventilat- 
ing fans. These drives are usually be- 
low 25 hp and employ explosion-proof 
motors. 


Motor Control and Station Layout 

Starters for main pump units are 
generally not designed for hazardous 
atmosphere, since the required con- 
struction cannot be provided econom- 
ically in the interrupting ratings neces- 
sary at many stations. Furthermore, in 
large sizes inspection and maintenance 
becomes difficult. For these reasons as 
well as for ease of installation and 
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maximum operator safety, the trend in 
Main-unit control is toward cdéfiyen- 
tional metal-enclosed equipment. This 
apparatus must be situated in a safe 
area. It can be of outdoor design, o1 
indoor type, either in a separate build- 
ing beyond the hazardous area or in a 
control room adjacent the pump room. 
The latter is accomplished through 
ventilation whereby the control room 
is maintained at a pressure slightly 
above that in the pump room. 


Design of Station Ventilation 

Details vary in different installations, 
but in general the plan is to continu- 
ously pressurize the control room with 
sate air and to exhaust air from the 
pump room. The two rooms have no 
communicating openings except sep 
arate outside entrances equipped with 
automatic door closers. 

The pump room has duplicate ex- 
haust fans with automatic shutters, the 
fan rotors being mounted directly on 
the shafts of explosion-proof motors. 
These motors can be two-speed fo! 
seasonal variations in air requirement 
Air enters the opposite wall of the 
pump room through a louvered open 
ing equipped with filters and with a 
heating coil when required for winte: 
use. In stations employing force-venti- 
lated motors whose loss heat is prac 
tically all carried out in the ventilating 
air stream, the pump room exhausters 
need be large enough only for room 
ventilation. A station using explosion- 
proof motors on the main units must 
have larger pump room exhausters to 
remove the motor-loss heat and main 
tain a satisfactory ambient temperature 
in summer; in winter the air flow can 
be reduced and the motor loss utilized 
to heat the pump room. 

It is important to maintain pressur- 
ized ventilation in the control room 
Installation of two fans is desirable, 
one for reserve. In some installations 
standby power generation insures con- 
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PARSONS fubber-tired TRENCHMOBILE 


is the handiest trencher you’ve ever seen . . . big enough 
to dig laterals and main lines . . . also maintains fast 
work-and-run schedules on trouble-shooting service and 
pipe reclamation. A job 6 miles away can be started in 
less than 30 minutes from “now”. Trenchmobile gets there } 
under its own power at 12.6 m.p.h. L 
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Wheel-type TRENCHLINERS® .-e available in 2 


Digging at 8 or 12-inch widths, and at depths to 5 feet, models. Cross-country 215 (above) has standard tractor 
Trenchmobile produces up to 17 feet of clean-cut trench Tk din 5 He’ Fe 
per minute. With reverse traction and sloping ladder aie 1 
boom, it makes vertical set-ins, lateral service connections, 

undercuts old lines . . . saves hand clean-up. Hinged : 

crumber folds back out of the way. Positive down-crowd 
boom starts cut fast. “Tap-In” teeth assure top digging 
production at every depth, width, and in all soil condi- 
tions. Shiftable, reversible belt conveyor discharges on | 
either side of Trenchmobile. 


Wee cx © 


Backfill blade (optional) doubles Trenchmobile’s useful- 
ness .-. . Jets you handle entire job of digging and back- 
filling with one man and one machine. Get the complete L 
story from your Parsons distributor . . . or write to us. 7 









Ladder -type TRENCHLINERS ws 3 elses. grovide 
. ‘ ; trench widths f 16 ¢ in., depths to t. Heavy- 
4 Send for fact-packed Trenchmobile bulletin duty 250 (above) digs 16 te 42 in. wide, 12) ft. deep, 
has 30 digging feeds from 612 in. to 934 ft. per minute. 


7. xe ot 
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Shuts Down Pump 
AUTOMATICALLY 
and serves as Accurate 
Pressure Gauge 


MURPHY Switch Series -45 for 
Pipeline Pumps shuts down engine 
automatically when 


@ TANK IS PUMPED OUT 
@ LINE BREAKS 


@ DANGEROUS OVERPRES- 
SURES THREATEN 


This series is also widely used as safety 
shut down on gas compressor plants 
and Water Flood Pumps. 


SOLD BY ENGINE DEALERS 
and SUPPLY STORES 


FRANK W. MURPHY 


BOX 1476 TULSA, OKLA Marsfeatere 


BRANCH: LOS ANGELES, CALIFORNIA 













MOLE 


Pipeline 
Cleaner 


for BETTER cleaning of 


CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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trol room ventilation during outage of 
regular power. Interruption of air de- 
livery can be indicated by a flow relay 
to warn the operator. Some recent sta- 
tions employ a relay actuated by loss 
of differential pressure between con- 
trol room and pump room, with a time 
delay to cover normal fluctuations. 
With proper arrangement of control 
and power-distribution circuits, this 
relay may trip the main breaker to de- 
energize all non-explosion-proof equip- 
ment in the control room. 

Sufficient air flow must be provided 
through the control room to maintain 
comfort in warm weather. This can be 
accomplished by using stepped fan ca- 
pacity and adjustable exit louvers to 
control the excess of air above exfiltra- 
tion. Heating units in the duct system 
warm the incoming air in co!d weather. 
Use of explosion-proof motors on the 
control-room fans permits them to be 
operated safely to prepurge the con- 
trol room in the remote contingency 
of starting up with a generally haz- 
ardous atmospheric condition. 


Centralized Control Boards 


Modern pipe line stations increas- 
ingly employ centralized control sys- 
tem for manifolds, for the main units, 
and for those auxiliaries directly in- 
volved in line operation. In centralized 
control systems the sequences incident 
to starting and stopping the pump units 
and associated valves are carried out 
automatically after initiation by push- 
buttons, which are grouped in control 
boards or consoles along with indicat- 
ing lights and hydraulic instrumenta- 
tion. The design of operating boards 
for centralized control systems involves 
some important safety considerations. 

A few boards for this service have 
been built for location in the pump 
room, requiring explosion-proof elec- 
trical devices and wiring. Space limita- 
tions present serious difficulties with 
this type of equipment in any but the 
simplest installations. 

The trend has therefore been toward 
non-explosion-proof construction for 
placement in control rooms that are 
maintained non-hazardous by ventila- 
tion practices already described. For 
good visibility of the pumping equip- 
ment the control room is usually ele- 
vated some 30 inches above the pump 
room. This also prevents intrusion of 
liquid into the control room should a 
break occur in the pump room. 

The control board usually comprises 
an electrical console, and a separate 
panel or panels for line instrumenta- 
tion. The latter ordinarily consists of 
pressure gauges, pressure controllers 
and recorders, flow recorders, and 
sometimes also flow controllers, line 
temperature recorders, and tank level 
indicators. 

Some instruments have pressure ele- 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


on PIPE PROTECTION 


* 
By Boyd Mayes 


@ Got to talking the other day with 
a fellow who'd let a contract for coat 
ing and wrapping a few miles of gath- 
ering line on which we didn't get a 
bid. “Thought you wouldn't be inter 
ested in peanuts like that,’’ he told 
us. “Thought you were too big to 
monkey around with anything but big 
inch pipe that ran into a lot of mile- 
age.” 

That one was hard to swallow but 
it gave us a chance to explain our 
policy that’s going into its twenty- 
seventh year without change, where 
service to customers is concerned. 

“The biggest thing about our out- 
fit," we told him, ‘‘is our customers 
And it’s nice for our customers that 
we're big enough to handle little jobs. 
We've handled many a job of clean- 
ing, coating and wrapping 2” hauled 
in racked on a pick-up when we had 
to straighten oui kinks and overhaul 
ends before we could even work with 
it. We're pipe conditioning people, 
whether it's the biggest or the small 
est job ever let. We certainly don't 
want to be the biggest outfit in the 
world, but we are mighty glad we're 
big enough to handle little service 
jobs without bellyaching about it. 
We're extremely proud of the fact 
we've coated and wrapped enough 
pipe to circle the globe nearly three 
times.” 


HOUSTON, TEXAS Cndoend 
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SIMPLE pyy., OT CRAUING y,,,, 


S/IMPLE MA/NTENANCE 


Maintenance has been reduced to a minimum on the 
Mueller “C-C” and“C-1" Drilling Machines. All work- 
ing parts are totally enclosed in an oil-filled aluminum 
case. This provides positive lubrication and protects 


STEP 1. DRAIN 4 
OLD GEAR OIL. fi 


REMOVE FRONT 
AND REAR OIL 
PLUGS AND 
ALLOW OLD OIL 
TO DRAIN COmM- 
PLETELY. 


8 


ti, hathlie ax 


machined surfaces from dirt and other foreign material. 


Consequently, the only maintenance necessary on the 
“C-C" and"C-1” is an occasional oil change and addi- 
tion of new packing material. The step-by-step 
procedure shown illustrates these simple operations. 


eal! Van Sens 


STEP 2. ADD NEW GEAR ONL. 


REFILL WITH A GOOD GRADE, EXTREME PRES 


SURE, SEMI-FLUID GEAR OIL WITH A SAYBOLT 


UNIVERSAL VISCOSITY OF 200 SECONDS AT Z2i0°F. 


ADD FIVE POUNDS IN FRONT CASE AND TWO POUNDS 


IN REAR CASE. REPLACE OIL PLUGS. CNOTE: WHEN 
USING MACHINE AT TEMPERATURES BELOW O° FAHR 
ENHEIT, DRAIN 1 PINT OF GEAR OIL FROM FRONT CASE 
AND REPLACE WITH KEROSENE. USE +—& PINT OF 
KEROSENE IN REAR CASE.) 
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STEP 
5. REPLACE PACKING CAPS. 


REPLAC 
E CA 
INSERT A PS ON B 
N O 
D TIGHTEN PACKING CCREWE 
EWS. 


ING HINTS 


Making cut: 

(a) After engaging qutomatic feed, start ma- 
chine and run at full throttle immediately. 

tightened during cvt- 

tor of gasoline drive 


(b) Packing may be 
full governed speed. 


c) Make sure air mo 
unit 1s running at- 


at end of cut: 
(a) Check completio 


* 


advancing cutter. 


t by manually 


n of cu 
+ will pick UP 


Before each cut: 

(a) Touch up shell cutters with oilstone. 
(if very dull, grind in with thin emery 
wheel or return tO M er Co. for recon- 
ditioning- Caution: Grind only leading 
edges of teeth in the flutes.) 

(b) Coat shell cutter thoroughly with Mueller 


cutting grease- 











MUELLER CO. 
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ments that are piped directly to the 
line. As precaution against their fail- 
ure the panel should provide gas-tight 
separation of such elements from ail 
electrical devices and circuits, and 
should be tightly sealed in the wall or 
window or sash that separates the 
control room from the pump room. 
The hydraulic instruments should be 
mounted on the panel with gaskets, and 
their cases provided with rupture dia- 
phragms, for spillage through the rear 
of the panel into the pump room in 
event of element failure. Some instal- 
lations are made with velocity-check 
valves to minimize spillage if an in- 
strument element fails. In other cases 
the instrument element and its line are 
filled with nonflammable fluid and in- 
stalled with a sealing device at the tap 
point, which blocks the instrument- 
piping, if leakage occurs on the instru- 
ment side. 

Some instruments used in modern 
pipeline stations are actuated by air 
pressure indirectly from transmitters 
at the point of measurement. They in- 
troduce no atmospheric hazards at the 
point of instrument location. 

Much interest is directed to recent 
installations of a pressure-measurement 
system developed by Baldwin-Lima- 
Hamilton Corporation. It uses an elec- 
trical strain-gauge as the primary de- 


vice for actuating pressure indicators 





 EXCEL-SO 


with desiccant dehydration. 





SEPARATOR - FILTER — AIR ELIMINATOR 


. . . for removal of bulk quantities of water, pipe 
scale, and rouge from products Pipelines... . . 


These HPQ-1000 SC Separators are in use at Plantation Pipe 
Line Company’s Baton Rouge Pumping Station. Today, more 
and more Products Pipe Line Companies are using EXCEL-SO 
Units to remove water and dirt from products streams either 
as primary coalescers or as first-stage units in connection 














CULURADU CITY station of West Texas Gulf pipe line. In foreground is one of 
16 in-the-line booster pumps with unitized outdoor control for the 


and controllers. Each cell is directly 
tapped to the appropriate point in the 
station piping, eliminating instrument 
lines. A conspicuous advantage of this 
system is the safety that accrues from 
elimination of fluid-filled lines in the 
control-board © assemblies. Compart- 
mentation problems disappear, and 
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WARNER LEWIS COMPANY 





BOX 3096 e TULSA, OKLAHOMA 
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350-hp motor and associated valves, 


close to other electrical devices has 
brought about their incorporation into 
diagram-type control boards with 
major improvement in readability. 


Electric Power Distribution 

Along with problems of equipment 
design and location, the arrangement 
of electric circuits is of prime impor- 
tance to safe station operation. The 
electric-power company generally de- 
livers energy to the pump station at 
2300 or 4160 v, depending on station 
size. Commonly, the principal station 
load is fed through a main breaker. It 
is advantageous to install this breaker 
adjacent to the transformer substation, 
which should be situated at such dis- 
tance from the pumping station as to 
be definitely outside hazardous area. 

In addition to the usual protective 
relays, the main breaker is generally 
arranged for tripping from an emer- 
gency button on the control board, and 
desirably by one or more such buttons 
outside the station. The indoor switch- 
gear and auxiliary control are thereby 
isolated from the power supply, except 
for certain “essential” auxiliaries that 
remain energized, being fed from the 
supply side of the main breaker. These 
essential auxiliaries include the valves 
which isolate the station from the pipe- 
line, the room ventilating fans, and 
certain lighting that should always be 
operable. On all circuits that remain 
energized after the main breaker is 
opened, the devices and wiring within 
the station are explosion-proof. Selec- 
tive pushbutton control is provided 
both within and outside the station for 
the room ventilating fans, since it may 
or may not be desirable to operate 
them in event of an emergency. 

In some recent stations, control for 
the essential auxiliaries is located near 
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Today’s modern, long-distance, high pressure gas trans- 
mission lines can’t afford weak links. That’s why the 
Transcontinental Gas Pipe Line Corporation selected 
these three efficient De Laval 5,000 hp steam turbine- 
driven centrifugal compressors for their Tylertown, 
Mississippi station. 

There are sound reasons for their selection. The De 
Laval high pressure shaft seal eliminates leakage. Con- 
sumption of sealing oil is negligible. There is only one 


DE LAVAL 


moving part—the rotor, which has ample clearances. 
These units are also compact, require smaller founda- 
tions and smaller stations. What’s more, first cost and 
installation costs are low. 

If a careful study of your needs indicates that cen- 
trifugal compressors are practical from an economic 
standpoint, it will pay you to consult our engineers. 
They can give you the benefit of our practical experi- 
ence on all four of this country’s major pipelines. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
— Nottingham Way, Trenton 2, New Jersey 
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PUMPING station on a major system transporting refined products. This station serves two main lines and two branch lines. 


the main breaker, in an outdoor hous- 
ing, and is arranged for automatic 
transfer, upon failure of outside power, 
to an emergency engine-generator set. 

Communication circuits may be iso- 
lated by carrying these circuits through 
relays located in the outdoor gear and 
de-energized by operation of the emer- 
gency button. For emergency commun- 
ication a telephone may be provided at 
the outdoor switchgear. 

Perhaps the safety measures outlined 
in this discussion seem unduly elab- 
orate. Their practice is backed by ex- 
periences — fortunately few — where 
less extensive precautions have been 
grimly demonstrated as inadequate. 


Remote Control of Pump Stations 
The outstanding success of stations 
using local centralized sequence con- 


trol has pointed the way to distant op- 
eration. This is accomplished by add- 
ing to the local control a pair of master 
starting and stopping relays that paral- 
lel the local unit pushbuttons, and by 
supplying equipment and control chan- 
nels to operate these relays and indi- 
cate the condition of the controlled 
apparatus. In addition, telemetering 
equipment is usually employed for 
transmitting to the controlling point 
information about the hydraulic con- 
ditions at the controlled station. 
Unattended stations present addi- 
tional requirements in equipment pro- 
tection. One of the more critical prob- 
lems is that of automatic shutdown on 
excessive leakage from the pump seals. 
This is effected by draining the seals 
of each pump to a small tank having 
an outlet to the station sump (or 
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SUPERVISORY control panel at Bremen station. 
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equipped with an individual pump) 
capable of handling only the normal 
rate of leakage. Excessive leakage 
raises the. liquid level, causing a float 
switch to initiate the shutdown se- 
quence, including closure of the suc- 
tion and discharge valves to isolate the 
unit from the line. The main station 
sump likewise should be equipped with 
a high-level shutdown switch. 

If the station has conventional non- 
explosion-proof control equipment in 
a room maintained non-hazardous by 
pressurized ventilation, it is important 
that a cessation of pressure in the con- 
trol room act to remove the station 
from the line. 

Conservative safety engineering in 
the design of stations for unattended 
operation gives preference to location 
of control equipment remote from the 





MICROWAVE equipment at Smith station. 
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CONSTRUCTION AREA 
EL PASO NATURAL GAS COMPANY IS BUILDING A NEW 


PIPELINE FROM PERMIAN BASIN OF. WESTERN TEXAS 
TO BRING MORE GAS TO ARIZONA AND CALIFORNIA 








USERS. AIDING IN ITS COMPLETION IS DEPENDABLE 
DELIVERY OF BASALT-KAISER STEEL LINE PIPE. 


MORE EVIDENCE THAT... 





It's good business to do business with 
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KAISER STEEL PIPE SPECIFICATIONS « All Pipe manufactured to latest A.S.T.M. and A.P.1. specifications 
a 
Type Diameter Length Wall Thickness Shipping Point 
Continuous Weld —Threaded and Coupled V2" to 4" Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 
Continuous Weld — Plain End 238" to 42’ O.D. Up to 40’ Standard Fontana, Calif. 
Electric Resistance and Fusion Weld — Plain End 14” to 18” O.D. Up to 40’ -250’’ to .500’’ Napa, Calif. — Basalt-Kaiser 
Electric Resistance Weld — Plain End 5i%"' to 1234” O.D. Up to 55’ -188” to .375” Fontana, Calif. 
Electric Fusion Weld — Expanded — Plain End 20” to 30’ O.D. Up to 40’ .250” to .500’’ Napa, Calif. — Basalt-Kaiser 
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Prompt, dependable delivery at competitive prices » KAISER STEEL CORPORATION Los Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New 
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MICROWAVE repeater 
on Horseleg Mountain. 


hazardous area, either in an outdoor 
enclosure or in a separate building. 


Supervisory Control on 
Plantation System 

An interesting remote-control instal- 
lation is nearing completion on Planta- 
tion Pipe Line Company’s north branch 
line from Bremen, Georgia, to Knox- 
ville, Tennessee. Here two new booster 
stations, Smith and McGaw, will be 
operated by supervisory control over 
microwave radio from existing attend- 
ed station, Bremen and Jersey, respec- 
tively, each about 50 miles upstream. 
Each station contains a single 600-hp 
pump unit driven by an explosion-proof 
motor, with control for automatic se- 
quence operation of associated motor- 
ized valves and pump room ventilation. 

Microwave. The 2000 mg micro- 
wave system comprises two terminal 
stations and five repeaters, covering a 
distance of 156 pipeline miles, from 
Bremen to McGaw. Aside from the 
supervisory control and telemetering 
channels, party-line telephone com- 
munication is provided between the 
four pumping stations, as well as a 
service channel with telephone at each 
radio equipment location, and alarm 
and indication at Bremen of faults 
throughout the microwave system. An- 
tennas for very high frequency (VHF) 
transmission are installed for future 
tie-in with mobile radio equipment 
used in pipe line maintenance. A tele- 
type channel can be added. 

Each radio location has a 5-kw, 
1200-rpm diesel-engine generator unit 
for standby power service, with auto- 
matic starting and transfer control. All 
standby sets are arranged for remote 
test-starting from Bremen, weekly, 
with a minimum run of 20 minutes; 
this is accomplished with the micro- 
wave system, and an indication of the 
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SUPERVISORY control, telemetering and switchgear 
equipment at Smith Station. 


operation is provided at Bremen. The 
engine is started by a cranking winding 
on the generator, from a 24-v, nickel- 
cadmium battery equipped with trickle 
charger from the a-c power supply. At 
two of the repeater stations, where 
utility power is not available economic- 
ally for radio operation, a duplicate en- 
gine generator serves as the regular 
source of power. 

Supervisory Control and Telemeter- 
ing. The supervisory control is centered 
on a diagram panel at each controlling 
station. This panel contains three indi- 
cators for continuously telemetered 
pressures—pump suction, pump dis- 
charge, and outbound line; also a re- 
corder for continuously telemetered 
flow. 

Instrumentation is actuated by elec- 
trical strain-gage cells. The voltage 
from each cell-bridge is amplified for 
actuation of a local pressure indicator, 
with an intermediate output to the pres- 
sure-telemetering transmitter. Flow 
measurement is by differential pressure 
across an orifice on the discharge side 
of the pump, similarly telemetered to a 
flow recorder at the controlling station. 
A second flow-measurement cell actu- 
ates a local indicating flow controller 
with high and low-flow shutdown con- 
tacts. This instrument operates in con- 
junction with suction and discharge 
pressure-limit controllers, to position 
pneumatically a throttling control valve 
on the discharge side of the pump. The 
valve is controlled so as to limit the 
flow through the pump to a normal 
maximum of 1460 bbl per hour, the 
pump suction pressure to a minimum 
of 50 psi, and the outbound line pres- 
sure to a maximum of 1050 psi. 

Electrical instruments at the con- 
trolled station indicate supply voltage, 
incoming line current, and wattage. 
None of these is telemetered. Local 


























start and stop pushbuttons are pro. 
vided, as well as a remote-control cut- 
off switch. 

Protective Relaying. Local protec- 
tive relaying is provided to trip the 
main breaker in case of single-phase, 
reverse-phase, and abnormal voltage, 
with automatic reclosure when condi- 
tions are normal. Overcurrent will trip 
the main breaker with lockout requir- 
ing local reset before reclosure. 

Automatic shutdown of the main 
pump motor occurs on low suction 
pressure, high line pressure, and open- 
ing of main breaker, after which the 
unit can be restarted remotely when 
conditions are restored to normal. 
Automatic shutdown and restarting of 
the main pump unit occurs on passage 
of a line scraper. Automatic shutdown 
with lockout requiring local reset oc- 
curs on: Pump room ventilation fail- 
ure, instrument air failure, battery un- 
dervoltage, pump-motor over-current, 
locked rotor or prolonged starting cur- 
rent, incomplete starting sequence, 
over-temperature of motor winding or 
bearing or of pump case, high or low 
flow, pump-seal leakage, high level of 
station sump, and excessive pump Vi- 
bration. 

Two of these features warrant fur- 
ther discussion. 

Vibration Relay. A new develop- 
ment for protection of centrifugal 
pumps in event of “roughness” this de- 
vice should prove an important con- 
tribution to the safe operation of sta- 
tions unattended. It consists of an ac- 
celeration mechanism responding to 
vibration at the frequency of the pump 
speed to close a tripping contact when 
a predetermined amplitude is reached. 
The mechanism is pivotless and free of 
wearing parts. It is enclosed in an ex- 
plosion proof housing mounted rigidly 
on the pump case. ; 

Pig Detector. Another innovation in 
the Plantation project is the use at each 
remotely controlled station, of two in- 
ductor-type detectors to signal the ap- 
proach and departure of a line scraper, 
commonly called “pig.” To prevent the 
pig from lodging at the point where the 
station suction piping takes off from 
the main line, the incoming detector, 
installed upstream from this point, 
shuts down the station as the pig passes. 
The pig then proceeds straight ahead, 
through a full-opening by-pass check 
valve, and through the outgoing detec- 
tor, which then restarts the station, re- 
storing normal operation. All this is 
accomplished without attention by the 
operator at the controlling station, ex- 
cept that he receives audible and visual 
signals of the event. The scraper-pas- 
sage detector operates electromag- 
netically at ordinary voltage and fre- 
quency and without any device pro- 
truding into the pipe. 

Operation. Procedures at the con- 
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OUTDOOR switchgear on a large crude-oil line includes main 4160-volt 
breaker, tripping battery, and control for 440-volt essential auxiliaries. 


trolling station are simplified to the 
utmost by using a diagram panel similar 
to these from which the attended sta- 
tions are operated. Remote starting and 
stopping are accomplished by conven- 
tional pushbuttons. 

The supervisory control operates by 
transmitting codes of impulses between 
the controlling station and the con- 
trolled station.* Each signal consists of 
a group of impulses varied to transmit 
the desired intelligence. The two sets of 
supervisory control equipment (Bre- 
men-Smith and Jersey-McGaw) each 
utilize one microwave channel, failure 
of which results in automatic transfer 
to a spare channel. 

Indications. Channel-supervision 
lights are amber (normal) and red 
(failure). All other indications are in 
groups of three lights, in which the 
center white light indicates point selec- 
tion. The other two lights are: For 
valve position indication, green — 
closed, amber—open, and green-and- 
amber for any intermediate position. 
For protective functions, gree 
mal and red—alarm; for scraper pas- 
sage supervision, amber—normal, with 
no scraper at station, and red—scraper 
in station zone; for main breaker, am- 
ber—closed, (normal), and red—open, 
(alarm). 

On all trouble-supervision points 
and the scraper supervision point an 
audible alarm accompanies the red- 
lamp indication. The alarm is silenced 
When the reset button is pushed. All 
trouble-lamp indications are main- 
tained until the reset button is pressed 
and the trouble is cleared. The use of 
maintained lamp indications is in line 
with customary procedure in the local 
control of pipe line stations. With re- 





tention of this practice it is feasible io 
eliminate the flashing of lights em- 
ployed in conventional supervisory con- 
trol to indicate operations initiated at 
the controlled station. 

In this “Visicode-P” (pipe line ver- 
sion of supervisory control) no alarm 
or attention-getting indication is pro- 
duced when a premeditated change oc- 
curs, such as the transition of a valve 
from one position to the other in a 
sequence-control system, this transition 
being acompanied only by the appro- 
priate changes in light indication. 

In case of trouble at the controlled 
station, all necessary information must 
be transmitted to the controlling end 
to permit dispatching of the right 
maintenance personnel. To accomplish 
this with minimum of supervision 


points, several protective functions arc 
grouped under common indications on 
the controlling panel. Thus, “Powe: 
Failure” includes single phase, reverse 
phase, and undervoltage. “Electrical 
includes winding over-temperature 
running overcurrent, starting Overcu! 
rent, short circuit, and incomplete s¢ 
quence. “Bearing” includes motor bea: 
ing Over-temperature and pump vibra 
tion. “Seal-Sump” includes high pump 
seal drainage and high main sump 
level. 

Although the Plantation microwave 
supervisory control system is just going 
into service and therefore presents 
little actual operating experience, it is 
believed to represent practices that will 
find wide application in future pipe 
lining. Present-day microwave systems 
can provide for simultaneous use as 
many as 30 voice channels, each capa- 
ble of sub-multiplexing into as many as 
15 channels for telegraphic functions. 
Supervisory control utilizes a single 
channel to perform a multiplicity of 
operations and indications. Telemeter- 
ing is available utilizing either the vari 
able frequency or impulse duration 
principle, and may be continuous o! 
selective, as dictated by considerations 
of channel economy. These tools and 
others yet to be developed will be used 
increasingly to accomplish remote con- 
trol of pipe line stations not only from 
neighboring attended stations but di 
rectly from system dispatching points 
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FIG. 1. SIMPLE, 
hammer-powered 
tapping device. 
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FIG. 2. MECHANICAL 
tapping machine with 
means provided for 
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FIG. 3. 24-IN.—1200 psi 
tapping machine. 


turning and advancing 


boring bar. 


“Hot Tapping” Symposium — Part 1 











FIG. 4. LARGE diameter tapping 
setup shows cutter in advanced an 
retracted position. 


MECHANICAL ASPECTS OF HOT TAPPING 


Abstract 

The process of “hot tapping” or tap- 
ping into pipe lines and other vessels 
under pressure has become an accepted 
procedure. It is felt that a general un- 
derstanding of the mechanics of the 
process is needed by the operators of 
plants where the process might be used, 
by the designers of the plants and by 
those who may design the fittings, 
valves and other elements used in mak- 
ing hot taps. It is the purpose of this 
Paper to present the possibilities and 
limitations of the latest “hot tapping” 
equipment. 


BEFORE we consider the methods 
and reasons for making “hot taps”, 
let’s define the “hot tap”. One source 
says that the term “hot tap” was de- 
tived from the electrical synonym 
which meant the attachment of service 
connections without shutdown of the 
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main circuit. Other sources hold that 
the term was derived from the fact 
that the operation was “hot” or dan- 
gerous to the extent that considerable 
caution must be observed. The term 
“tap” may have come either from the 
process of tapping, as in beer barrels, 


where tapping meant the insertion of ; 
spigot, or the actual internal threading 
of a hole into a thick-wall water or gas 
pipe for the installation of threaded 
service cocks. The present meaning of 
“hot taps” as we use it here means the 
cutting of a hole into a pipe, tank, o: 
pressure vessel without shutdown o1 
drainage. 

The actual hole may be drilled o1 
milled, which means the material re 
moved may be in the form of chips o1 
as a solid ring, or coupon, removed 
from the vessel wall. The vessel being 
tapped may be of any machineable ma 
terial on which means can be provided 
for mounting a rigid and sealed side 
opening. The fluid in the vessel may 
be hot or cold, gas or liquid. 

Majority taps are made into natural 
gas lines, with crude oil lines and tanks 
running second. The use of tapping 
machines with water, steam, chemicals 
and assorted other fluids is growing 
as the number of machines in refin 
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eries, steel mills and chemical plants 
increases. One steel mill, for instance, 
has used the machine for hundreds of 
taps, finding an almost daily use for 
it in making connections to a variety 
of lines without costly shutdowns. 
Position of the tap varies about 
equally between horizontal and verti- 
cal at right angles to the pipe wall. 
Some exceptions are cases where taps 
are made into the bottom of a line or 
into a tank at an angle. The location 
of most high pressure taps has been 
on pipelines at points remote from 
stations, but an increasing number of 
taps are being made in plant surround- 
ings. Taps have been made under 7 ft 
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of water in a Louisiana bayou and 40 
ft up in the air in a Gulf Coast re- 
finery. The process of making “hot 
taps” is now being accepted as a safe 
and economic procedure. 


Taps Have Several Purposes 

Purpose of the tap may also vary. 
The simplest form is a round hole in 
the pipe wall, somewhat smaller than 
the pipe size, for the purpose of provid- 
ing a flow connection. This tap is us- 
ually conducted without reducing line 
pressure or flow. Good examples are 
the outlet connections for new cus- 
tomers on gas lines, inlet connections 
from new wells in a gathering system, 
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and tie-ins between existing lines and 
new lines, or loops. Such connections 
are generally permanent, and the valve 
used in the tapping procedure is also 
used in subsequent operations. 

A second type of tap, which is a 
slight variation of the first type, is the 
tap into a storage tank. In this case 
safety and economy, nut fluid pressure, 
are the primary considerations. Use 
of a tapping machine eliminates torch 
cutting which would require draining 
down and steam cleaning the tank as 
well as removing it from service for 
an extended period. Tank taps are 
made to enlarge inlet and outlet con- 
nections, to install swirling nozzles for 
breaking up paraffin and to install 
foam connections and other appur- 
tenances. 

For some time the hot tap process 
has been used for temporary jobs such 
as venting the high spots in a liquid 
line, draining the low spots in gas lines 
and providing temporary cross-overs 
between lines. These taps required a 
valve for the initial operation, but it 
was not desirable from an economic 
or safety standpoint to leave the valve 
installed after the job was completed. 
For such installations a plug was de- 
veloped which can be run through the 
valve and into the tapping nipple so 
that the tapping valve can be removed. 
t is possible to go back and install the 
valve and remove the plug for a job 
repetition at any time. 


Applications Broadened 

Recent use of the tapping process 
in conjunction with other tools and 
equipment has broadened the applica- 
tion of the tapping machine. These 
extra functions may also have an effect 
on the design of both facilities and fit- 
tings, and therefore they should cer- 
tainly be included in any consideration 
of the tapping problem. The major 
auxiliary function of the tapping ma- 
chine is in the plugging or closing off 
of pipe lines. In such operations a tap 
almost as large as the inside diameter 
of the pipe is required, usually through 
the top segment of the pipe. The tap- 
ping machine is withdrawn and the 
plugging device inserted into the line 
io provide a temporary valve. Such de- 
vices are used in installing new sta- 
tions, valves, scraper traps or other 
equipment, or in the isolation of a line 
section for removal and replacement 
of a section of the line itself. After 
completion of its function the stopper 
is withdrawn, the nipple plugged and 
the valve removed, leaving a minimum 
of fittings on the line. 

There are other jobs in which the 
tapping of the hole in the pipeline is 
secondary to the use of other equip- 
ment. The installation of orifice plates, 
tank stirring equipment, measuring de- 
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vices and strainers without shutdown 
or slowdown may soon be added to the 
uses of the hot tap. 

To gain acceptance in the petroleum 
industry, the machines and methods 
for making hot taps have had to be 
continually revised and redesigned. 
The emphasis on safety has been the 
primary cause for revision, which 
means safety in handling, safety in 
holding pressures and safety in assur- 


ing a positive, clean hole every time. 


The simplest tapping machine is a 
sharpened and hardened bar passing 
through a packing gland (Fig. 1). The 
gland is threaded into a valve which 
is in turn threaded onto a nipple 
welded to the pipe line. The point of 
the rod passes through the open valve 
to contact the pipe wall. The other. end 
of the rod is sledged until the pipe is 
pierced, blowing the rod back into 
(and occasionally through) the pack- 
ing. The valve is then closed, the pack- 
ing gland removed, and the tap is com- 
plete. Obviously there is little thought 
of safety in such a tool. 

The more advanced tapping ma- 
chine has a threaded or flanged end to 
match the tapping valve (Fig. 2). The 
body or shell of the machine is se- 
curely attached thereto and a rotatable 
and laterally moveable boring bar is in- 
stalled so that the packing around this 
bar and the pressure vessel body of 


the machine are adequate to withstand 
the fluid and mechanical pressures of 
tapping. The purpose of the boring bar, 
of course, is to support and drive the 
cutting mechanism, whether it be a 
twist drill or milling cutter. The pur- 
pose of the body shell is to support the 
mechanism which provides for lateral 
and rotational motion of boring bar. 

In combination these two basic ele- 
ments make it possible to install a cut- 
ting device on the boring bar, mount 
the body shell on the tapping valve, 
advance the cutter through the open 
valve to the pipe wall, rotate the 
cutter to penetrate the pipe wall, close 
the valve and remove the tapping ma- 
chine. The above motions can be ac- 
complished in a number of ways both 
mechanically and hydraulically. The 
positive accomplishment of each step 
is in itself a part of the safety of 
operation. 


Sizes Have Increased 

History of tapping machines is one 
of increasing sizes of tap and increas- 
ing pressure of operation. A few years 
ago a 10-in. tap against 300 psi was an 
approach to the limits of machines 
adapted to high-pressure use, but origi- 
nally designed for low-pressure water 
and gas distribution systems. In fact, 
the greatest number of tapping ma- 
chines sold were for just such service. 


Later machines, specifically designed 
for the petroleum industry were built 
to withstand pressures up to 2000 psi 
and operate at 1000 psi. No attempt 
was made to conform to any code, the 
aim being simply to work at a desired 
pressure. Such evolution brought out 
machines with slotted flanges to fit 
varying series of valves, with flanges 
of one series bolt circle and another 
series thickness, and machines capabl« 
of safely withstanding 2000 psi, but 
equipped with flanges to match 300-Ib 
ASA fittings. 

Present trend and changes that are 
now taking place are aimed at making 
the tapping machine a part of the code 
picture as a completely acceptable fit 
ting. The newest machines, if rated as 
series 60, are equipped with series 60 
flanges, adequate packing and struc 
ture. They are tested at 2175 psi for 
use up to 1200 psi under the same 
conditions as the series 60 flanges 
They are equipped with high-tempera 
ture packing so that the machine for 
use at elevated temperatures. is no 
longer special. Everything possible is 
done to make the tapping machine just 
as safe as the valve through which it 
is tapping. Fig. 3 shows a machine de 
signed to make taps up to 24 inches 
against 1200 psi. This machine’ is 
equipped with a 600-lb ring joint 
flange. 
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Boring Bars 

The two basic motions of the boring 
bar — rotation and extension — are 
governed by several factors. The rota- 
tion must be geared so that the periph- 
eral speed of the teeth on the largest 
cutter to be used with the machine 
does not exceed the safe cutting speed 
of the tooth material. The feed, which 
is automatic and simultaneous with 
the rotation, must be governed for 
maximum advance per tooth per revo- 
lution without overloading. The ma- 
chine designed to make taps up to 12- 
in. diameter will automatically be lim- 
ited to about 30 rpm of the boring bar 
and about .005-in. feed per revolution. 

Since the feed per revolution and 
the revolutions per minute determine 
the time required to complete one size 
of tap into a specific size pipe, it would 
seem desirable to be able to vary the 
speed with the size of the cutter. There 
is another factor, however, which must 
also be considered. It takes about 35 
or 40 min to make the average 4-in. 
tap and perhaps 50 to 60 min to com- 
plete a 12-in. tap. 

In each case, the welding of nipple 
and saddle to the pipe line, the mount- 
ing of the valve and machine and com- 
pletion of piping will require several 
hours. Obviously, a few minutes saved 
in actual tapping time on a 4-in. tap 
costs very little since the pipe line con- 
tinues to operate. Furthermore, maxi- 
mum tapping speed can be attained 
only at the sacrifice of safety — safety 
of the crew and the pipe line or plant, 
which depends in part on simplicity 
of the machine. - 

The lateral motion of the boring bar, 
the extension and retraction, is gov- 
erned by the fittings through which the 
machine. must operate. The machine 
which will tap holes up to 12-in. di- 
ameter and which will work at 1200 
psi must also be capable of supporting 
and driving the cutter when it is ex- 
tended through a 12-in., 600-lb. ASA 
valve and its adjacent equipment. 

First, boring bar travel is required to 
pass through any fitting which might 
be used to adapt the machine to the 
valve. Second, it must travel through 
the full length of the valve, or prefer- 
ably, through a portion of this full 
length. In many cases the cutter as- 
sembly can be started from a position 
already inside the valve, but behind 
the point of gate closure (Fig. 4). 
Third, travel must be added to take 
care of a nipple and saddle, or flange 
and split tee, or other connection 
welded to the pipe line or tank to hold 
the valve. Finally, the cutter assembly 
must have enough movement left to 
travel from the position where the pilot 
first touches the vessel wall to the point 
where the cutter has made a full diam- 
eter cut through the wall. 
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FIG. 5-A. LARGE diameter tap through 
flat plate or tank wall. 


It must be noted that this last ele- 
ment of travel is itself dependent not 
only upon the size of tap, but also 
upon the curvature and wall thickness 
of the vessel being tapped. A 12-in. tap 
(Fig. 5-A) into a flat plate will require 
a cutting travel equal only to the pilot 
projection plus the thickness of the 
plate. The same tap into a large dia- 
meter storage tank will require a neg- 
ligible increase in travel because of the 
wall curvature. The same size tap into 
a 12-in. pipe, as shown in Fig. 5-B, will 
require fully five inches of additional 
movement to produce a full size hole. 
Therefore, the formula for the travel 
to be built into the tapping machine 
is the sum of the longest fittings for 
the largest size of tap plus the cut into 
the smallest pipe of thickest wall to 
be tapped. 


Valves Determine Portability 

To provide a maximum of portabil- 
ity with ease and safety of handling, 
it is desirable to build each machine 
as short as possible. The tapping ma- 
chine manufacturer can make several 
decisions and recommendations which 
will result in a compact machine. The 
primary problem is the valve. The 
manufacturer can make his own spe- 
cial valve with a short face to face di- 
mension. This adds to the expense of 
the tapping process, seldom satisfiies 
the customer (because he has his fav- 
orite valve), and increases the number 
of special parts to be handled by both 
supplier and user. As a result, it has 
been found most desirable to make -a 
machine capable of operation with all 
the standard, readily available valves. 


Fittings Need to Be Simple 
The next step for the machine de- 
signer is to provide a group of simple 


FIG. 5-B. LARGE diameter 
tap through pipe well of same 
nominal size. 


fittings to adapt the tapping machine 
to all valves. These fittings are made 
with a primary consideration of safe 
design for the pressures involved and a 
secondary consideration of minimizing 
boring bar travel. Thus, the fitting 
(Fig. 6-A) to adapt the machine to a 
short, or low series, valve must have 
a chamber volume sufficient to hold 
the retracted cutter assembly behind 
the closed gate of the valve. 

On the other hand, the fitting (Fig. 
6-B) to adapt the machine to a long, 
or high pressure, valve may be a simple 
flat flange because of the space for the 
retracted cutter assembly in the valve 
itself between the outer valve-end face 
and the outer side of the closed gate. 

In fact, to get the maximum travel 
advantage it may be necessary to make 
a fitting (Fig. 6-C) which is the in- 
verse of the first example. In such cases 
the lower end of the tapping machine 
as well as the retracted cutter assembly 
is positioned within the outer end of 
the valve. In any event, the design aim 
in this fitting is to position the retracted 
cutter assembly so that the valve will 
clear it when closed, yet be as close 
to the pipe as possible to minimize 
travel. 

The travel required to perform the 
actual cut is, as previously stated, a 
function of the size of tap, wall thick- 
ness and curvature. To make the cut- 
ter assembly versatile enough so that 
it may be used to tap anything from 
flat plate to sharply curved pipe walls, 
a basic design of cutter and pilot is 
dimensioned so that it will cut flat plate 
or tank walls up to a thickness of about 
1'4-in. and will also cut through a pipe 
with a 4%2-in. wall and of one nominal 
size larger than the cutter. These 
standard cutter assemblies take care of 
90 per cent of the taps. Special cutters 
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FIG. 6-A. LARGE - 
diameter cutter assembly 
installed on low pressure 
valve shows externally 
offset adapter flange. 


valve shows flat 
adapter flange. 
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FIG. 7. INTERNALLY threaded tapping 
nipple and plug to allow for removal 
of valve upon completion of tap. 


are furnished for thicker walls, full 
diameter taps and other unusual 
conditions. 


Other Limitations 

The only remaining travel limitation 
is the length of the fittings used to at- 
tach the tapping valve to the pipe line, 
tank or pressure vessel. This was lim- 
ited in many instances because the 
manufacturer supplied special tapping 
nipples of a predetermined length. 
These tapping nipples were furnished 
with an external pipe thread for use 


FIG. 6-B. LARGE 
diameter cutter assembly 
installed on high pressure 
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FIG. 6-C. LARGE 
diameter cutter assembly 
installed on extra long 
valve shows internally 
offset adapter flange. 
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FIG. 8. GROOVED flange and plug for 
use on any type tapping nipple to allow 
for removal of valve completion of tap. 


with threaded valves or an elongated 
smooth exterior for use with slip-on 
flanges and flanged valves. The nipples 
were internally taper threaded (Fig. 7) 
so that a plug could be installed and 
the valve removed upon completion 
of the job. Several factors are forcing 
a change in this design. 

First, the internal threads that are 
most satisfactory in the smaller sizes 
suffer from warpage due to welding 
and stress relieving in sizes larger 
than 8-inches. Second, the tapered 
threads required that the inside dia- 


THE PETROLEUM ENGINEER, January, 1954 


meter of the nipple be considerably 
less than the inside diameter of the 
tapping valve so that a plug which 
would pass through the valve would 
still thread into the nipple. Third, the 
use of the slip-on flange was subject 
to considerable criticism from the 
standpoint of warpage and misalign- 
ment. Finally, although the nipples 
were of standard pipe outside diamete: 
and could apparently be used with 
saddles, the saddle weld invariably fell 
right at the point where this heating 
would most affect the internal threads. 

As a result, a new plug has been de 
signed which requires no appreciable 
reduction in the cutter or fitting dia- 
meter. This plug is anchored directly 
into a welding neck flange (Fig. 8) and 
can therefore be used on any form of 
nipple, tee branch, or stub, and in con- 
junction with any saddles, split tees o1 
other reinforcement. 


Welding Neck Flange 

The welding neck flange is not sub- 
ject to the criticism of the slip-on 
flange. It makes a safer and more con- 
sistent part of any high pressure sys- 
tem and is unaffected by the heat of 
welding. The plug is quicker and easier! 
to install and remove and more posi- 
tive in operation. Thus, a necessary 
part of the overall length of the branch 
attachment is the length of the welding 
neck flange. Since the length of the 
pipe nipple between flange and pipe 
line is not very critical from a flow o: 
pressure standpoint, it is the one re- 
maining factor controlling length of 
travel. In an effort to keep travel to a 
minimum, the machine manufacture! 
must place a limit on this nipple length 
Keeping in mind the fact that the op 
erator may wish to use a split tee, sad- 
dle or reinforcing plate, sufficient 
length must be provided for its use. 

Since the saddle is usually longer, 
its length is added to that of the weld- 
ing neck flange. A safety factor is 
added to allow adequate distance be- 
tween the butt weld of the flange and 
the fillet weld of the saddle and the 
resulting figure is considered the mini- 
mum length of completed tapping nip- 
ple or branch. With this figure, we 
have completed the factors which af- 
fect the boring bar travel. It is. now 
possible to select a maximum size of 
cut for a proposed tapping machine, 
determine the boring bar travel re- 
quirements and produce a machine 
which can make successful taps to the 
size selected. 


“Stretching’’ Design Limitations 

At this point unpredictability enters 
the picture. Sooner or later the man 
with a machine designed for 12-in., 
600-lb taps wants to go to either 1 4-in. 
size or 900-lb series or tap through a 
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FIG. 10. 


FIG. 11-B. 


FIG. 9. WELD neck flange trimmed and socketed int obranch of 
split tee to obtain minimum travel distance. 


FIG. 10. PLAIN nipple with weld neck flange. 
FIG. 11-A. REINFORCED nipple with weld neck flange and 


saddle. 


welding-end valve that has been con- 
verted by the attachment of weld neck 
flanges. This “stretching” of the de- 
signed limits of the machine can some- 
times be accomplished by the combin- 
ation of boring bar extensions and 
valves with narrow seat ring spacing. 
Further relief can be obtained by 
“socketing” the nipple flange into an 
oversize nipple or branch of the split 
tee (Fig. 9). Eventually a positive limit 
is reached beyond which the only safe 
answer is a larger tapping machine. 

The nipple or other attachment that 
adapts the tapping valve to the pipe 
line is obviously critical in respects 
other than its length. It must be safe 
from both the pressure and structural 
standpoint. It must be relatively easy 
to install in the field and not subject 
to damage during shipment and instal- 
lation. The simplest and cheapest ar- 
rangement is the standard line-pipe 
nipple, scarfed at one end to fit the 
pipe and beveled at the other to match 
the weld neck flange (Fig. 10). 

This can be welded to the flange 
before or after installation on the pipe, 
and as long as it is made with reason- 
able care it will work satisfactorily. It 
is in most cases a reliable fitting when 
welded to the line-pipe such as used in 
the majority of lines built prior to 
World War II. The nipple is a more 
reliable fitting when used under the 
same circumstances, but equipped with 
a saddle or fabricated with special 
welding fittings (Fig. 11-A, 11-B). 


High-Tensile Pipe Problems 
On the newer, high-tensile pipe 
where the point of attachment is more 
critical, the use of a plain nipple is not 
generally approved. The use of a nip- 
ple with saddle will improve the condi- 
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FIG. 12. 





FIG. 13. 


FIG. 11-B. WELDOLET nipple with weld neck flange. 


FIG. 12. APPLICATION of snugly contoured split tee shows 
both methods of splitting. 


FIG. 13. SPLIT WELDING tee with flange attached. This tee 


welds along its joining edges and to pipe at each end of run. No 


branch or nipple weld is used. 





FIG. 14. FLANGED split-tee welded to 
pipe line. 


tions somewhat, but not to the point of 
general acceptance. On the pre- 
stressed and more critical pipe it is 
agreed that some form of mechanical 
encirclement is desirable. This rein- 
forcement can be in the form of a sim- 
ple split tubular jacket; a snugly fitting 
split tee or loosely fitting split tee. 
Proponents of the tightly corseted 
tee point out that this fitting provides 
structural support for the pipe wall it- 
self and since the tee does not become 
a pressure vessel, this support allows 
the pipe stresses to taper gradually 
from a supported section within the 
tee to the non-supported section out- 
side of the tee. This tightly-fitted tee 
may or may not be welded at the ends, 
but is, of course, welded along its lon- 
gitudinal split section and to the nipple 
at the branch (Fig. 12). When not 





In the February issue, The Petro- 
leum Engineer will present Part II 
of the “Hot Tapping’ Symposium, 
an article on the ‘Design of Hot 
Tap Connections,"’ an important 
adjunct to Part |. 











welded at the ends, the change in stress 
is shown to be more gradual, but the 
pipe is not fully supported longitudin- 
ally to replace the material removed at 
the tapped hole.. 

The loosely-fitting tee, welded to the 
pipe at the ends of the run, may be 
either welded to a nipple at the branch 
or may actually use the branch as the 
nipple (Fig. 13, 14). This unit has 
several advantages. First, the fitting 
can be fabricated from a_ standard, 
stock tee of the next larger size (and 
preferably of heavier wall). Second, 
the only weld to the pipeline is the cir- 
cumferential weld at the ends which is 
the closest approximation to the butt 
welds along the pipeline. The disad- 
vantages of the pressured tee are in its 
installation. All welding must be pres- 
sure-tight as well as structurally sound. 
The total amount of welding will ex- 
ceed that of the tee with non-welded 
ends, although it will be somewhat 
compensating in the elimination of 
nipple weld to pipe. 

Since the tapping machine is con- 
cerned only with the travel require- 
ments imposed on it by the length of 
nipple or branch, it may seem that the 
design of the fitting is of little or no 
concern to the designer of the tapping 
machine. However, the process of hot 
tapping is still considered hazardous, 
and anything that might reflect on the 
process will also reflect on the ma- 
chine. The designers and operators of 
all the components involved are co- 
operating to make hot tapping a safer 
and more efficient process. By doing 
SO, a variety of economical operations 
will be made available to pipe lines, 
refineries and other industrial plants 
engaged in moving, processing and 
storing fluids. ket 
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SCAVENGING AIR, right, is 
drawn through filters and snub- 
bers. Snubbers in foreground 
have been in service since 1951. =: 3 
Those in background were in- : 
stalled in 1953. 
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NAVAJO STATION, left, houses ten 
angle gas engine-compressors. Five in 
foreground have been in service since 
September 16, 1951, and have been hand 
ling 167,000,000 cu ft per day. 


Navajo Station Doing King-Sized Job 


Almost continuous service by all compressor units 
is record of El Paso’s station moving San Juan gas 


Dep in the Navajo Indian reserva- 
tion in Arizona, the El Paso Natural 
Gas Company’s Navajo Station is mov- 
ing 167,000,000 cu ft of gas per day 
through a 24-in. pipe line from the 
newly developed San Juan Basin in 
New Mexico to distribution systems 
serving Northern California. 

Navajo Station, which now has 10 
angle gas engine-compressors, was the 
first compressor station to inaugurate 
service in this 423-mile line from the 
gas fields in the Northwest corner of 
New Mexico to Topock, Arizona, 
where the gas is fed into the lines of 


the Pacific Gas and Electric Company. 

When present construction is com- 
pleted, there will be four stations hand- 
ling 267,000,000 cu ft per day, but for 
more than a year and a half, Navajo 
has worked alone, carrying the entire 
load. The station went into service on 
September 16, 1951, with five gas en- 
gine-compressors* with a combined 
rating of 3950 hp at the elevation of 
6800 ft. As the gas field was brought in, 
the operating schedule for these first 
5 units was increased steadily until 
they were in virtually continuous serv- 


*Worthington Uniflo UTC-165. 
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ice. In January, 1953, two of the en- 
gine-compressors ran 100 per cent of 
the time, two ran more than 99 pel 
cent of the time, and the plant average 
was more than 97 per cent. The engines 
were well loaded, developing 96.8 pe 
cent available brake horsepower hours. 

By this time, work was in progress 
on the installation of another 5 identi- 
cal. engine-compressors, the first two 
of which were put on the line in Febru- 
ary, 1953. This expansion will be ade- 
quate to handle the projected 267,- 
000,000 cu ft per day. Navajo Station 
will eventually get additional, large 
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engine-compressors that will raise total 
capacity to 14,000 hp. 

[he greater production envisioned 
for the future in no way minimizes the 
man-size job already being done by 
Navajo Station. From the company’s 
San Juan River plant with its gasoline 
absorption, purification, dehydration 
and compressor facilities, gas moves 
138 miles through the 24-in. line to 
Navajo, reaching that station at a gage 
pressure of about 500 psi. The gas is 
compressed and discharged at approxi- 
mately 845 psi, which is sufficient to 
move it 285 miles to the delivery point 
at Topock, Arizona. 

Gas enters the station through three 
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MAKEUP water for cooling system is pumped from wells 
into a raw water tank, treated in this zeolite softener and 


stored in a soft water tank. 
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AFTER compression, below, natural gas in dis- 
charge line is cooled in this fin fan dry cooler. 





suction valves, one to the bypass line 
and the other two leading to a pair of 
horizontal scrubbers. Suction and dis- 
charge valves are shut off automatically 
by solenoid-controlled gas cylinders in 
the event of a drop in gas pressure or 
a power failure. This emergency shut- 
down system can also be actuated by a 
central push-button control. The valve 
that bypasses the station is manually 
controlled. 

A means has been devised for put- 
ting oil into the scrubbers while they 
remain in operation. The oil flows by 
gravity from a pair of elevated supply 
tanks into a small header which is con- 
nected to the scrubbers by a 2-in. line 


THIS FIN FAN unit, above, cools engine jacket 
water for all engines in plant and also the water 
used to cool engine lubricating oil. 


and T-connection. Gas from the sta- 
tion discharge header is then admitted 
to the oil header and forces the oil into 
the scrubbers. 

After cleaning in the scrubbers, the 
incoming gas goes to the suction header 
and through individual line and valve 
to each engine-compressor. The engine- 
compressor has five vertical power cyl- 
inders of 16-in. bore and 16-in. stroke 
driving three horizontal compressor 
cylinders of 8'’2-in. bore and 16-in. 
stroke off the same crankshaft. Oper- 
ating at 320 rpm, the engine has a sea 
level rating of 1000-hp, but is de- 
rated to 790 hp at Navajo’s 6800-ft 
altitude. From the compressors, gas 
goes to the station’s discharge header 
and then through an induced-draft, dry 
air cooler before leaving the station 
through the discharge valves. Gas 
comes in at a suction temperature of 
about 48 F, reaches a discharge tem- 





FOUR MOTOR-DRIVEN centrifugal pumps at right circulate engine 
cooling water. Three pumps at far end of auxiliary 
building handle lube oil cooling water. 
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perature of about 120 F after compres- 
sion and is cooled to around 90 F. 
The engine-compressors use as fuel 
part of the natural gas they compress. 
Fuel is tapped from the suction header 
with one line serving the ten big units 
and another line the two engine-gen- 
erator sets in another building. Engine 
cooling water is used to heat the gas so 
that the fuel does not freeze when pres- 
sure is reduced for use in the engines. 
Double ignition at every power cylinder 
is provided by a pair of magnetos for 
each engine. The ready availability of 
economical natural gas does not lessen 
the company’s interest in fuel economy. 
In the month of February, 1953, with 
7 units in operation, the engines con- 
sumed 30,476,000 cu ft of fuel to com- 
press 4,154,930,000 cu ft, an average 
of 7.33 cu ft per 1000 cu ft compressed. 
An engine-driven gear pump sup- 
plies lubricating oil under pressure to 
all bearings and valve gear while a 
force feed lubricator sends oil to the 


ALL ELECTRICITY, below, for station is pro- 
vided by these two four-cycle gas engines rated 
at 353 hp each. Also shown are generators, ex- 
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NAVAJO STATION of El Paso Natural G 
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as Company, 50 miles deep in Navajo 


power and compressor cylinders and to 
the compressor stuffing boxes. Included 
in the pressure system for each engine 
is a lube cooler, a full-flow strainer and 
a by-pass waste-packed filter. Lube oil 
also is used effectively to cool pistons. 

Four motor-driven centrifugal 
pumps circulate engine cooling water 
through the engine jackets and through 
eight coil sections of a dry-type cooler 
served by two motor-driven fans. A 
thermostatically-controlled valve by- 
passes water around the cooler as 
necessary to maintain desired jacket 
temperature. Three motor-driven cen- 
trifugals circulate water through the 
lube coolers and four coil sections of 
the dry cooler served by a single fan. 
All makeup water is treated in a soft- 
ener before being supplied to the cool- 
ing system by a separate makeup pump. 

Scavenging air for the two-cycle en- 
gines is drawn through an_ intake 
snubber and filter for each unit. Air 
enters the power cylinder through ports 





ndian reservation in Arizona. This view shows the compressor building 


with the suction and discharge headers. 
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IN AUXILIARY building, above, are a switch 
board and, at right, a control center for all elec 
trically-operated plant accessory equipment. 
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around the entire circumference of the 
lower end of the cylinder and sweeps 
the exhaust gases out through the ex- 
haust valves in the cylinder head. From 
the exhaust header, the spent gases 
vent through a vertical snubber outside 
the plant. 

Located in Indian country, Navajo 
Station has to be self-sufficient. Elec 
tricity for plant lighting, operation o! 
motor-driven auxiliaries, and domes: 
tic use in the homes of operating per 
sonnel is supplied by a pair of gas en- 
gines, each of which is rated at 353-hp 
at the 6800 ft elevation. Each engine 
drives at 450 rpm a 245-kw synchron- 
ous generator with a 7.5-kw belt-driven 
exciter mounted over outboard bearing. 

One engine handles the load easily 
with the second providing complete 
standby protection. The units are al- 
ternated in service to give each an equal 
share af the work. For example, in 
February, 1953, one engine ran 335 
hours, the other 337 hours. Total pro 
duction was 109,000 kilowatt-hours 
Fuel consumption was 1,428,000 cu ft 
of natural gas with an engine load that 
averaged less than 50 per cent of sea 
level rating. Lubricating oil consump- 
tion was extremely low with the engine 
averaging more than 14,000 rated 
horsepower-hours per gallon of lube 

Included in the auxiliary building 
are a switchboard, a control center fo! 
all electrically-operated plant auxiliar- 
ies, accessory equipment for the en- 
gine-generator sets, the pumps for the 
plant cooling water system, and three 
air Compressors, two motor-driven and 
one driven by a gas engine. 

Under the supervision of R. W. Har 
ris, Operations manager of El Paso’s 
San Juan Division, the Navajo Station 
is Operated by superintendent C. A 
Treadwell and chief engineer J. F 
Donohue. One interesting feature in 
the operation of the station is the em- 
ployment of a number of Navajo In- 
dians on the operating staff. * * * 
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A jet airplane, traveling 600 miles 
per hour, would have to travel at that 
rate continuously for slightly over two 
days to equal the number of miles of 
pipe strung by a pair of Texans in the 
past 25 years across the nation. 

Stringing pipe isn’t quite as fast as 
flying jet aircraft, Ernest and Ellis 
Dunn will agree, but it’s an interesting 
business in which they have devoted 
much of their lifetime. Their record to 
date reads over 30,000 miles of pipe 
strung, including participation in many 
eventful construction developments of 
the pipe line industry. 

Practically every state in the Union 
has at one time or another been visited 
by a truck with the familiar “Dunn 
Brothers” sign on the side, carrying a 
load of pipe for a new line. At present, 
the company has some 2000 miles of 
stringing under contract and is making 


deliveries to such states as Pennsyl-~ 


vania, Tennessee, Kentucky, Michigan, 
California, Texas, New Mexico, Ari- 
zona, Wisconsin, Alabama, Oklahoma, 
and Arkansas. 

The two brothers began their careers 
in the hauling business in 1921, trans- 
porting oil field equipment here and 
there. Wagons and trailers drawn by 
mules, horses, and oxen were common 
at the time. 

In 1927, they contracted their first 
oil pipe line stringing job, a 12-in. line 
for The Texas Company between 
Eunice, New Mexico, and Beaumont, 
Texas. Two years later, they contracted 
their first natural gas line job, a 26-in. 
line for Southern Natural Gas Com- 
pany between Bastrop, Louisiana, and 
Birmingham, Alabama. At the time it 
was “the biggest pipe I ever saw,” ex- 
plains Ernest, who is now president of 
the company. 

The brothers liked the business of 
hauling and stringing pipe so well they 
decided to specialize in this particular 
phase. To their credit can be marked 
up the rugged tasks of hauling and 
stringing pipe for some of the first long 
distance gas lines in the nation. Among 
these was the Missouri Valley line from 
the Panhandle area to “back east.” The 
24-in. line is now called the Northern 
Natural Gas Company. 

During World War II, Dunn Bro- 
thers Company was responsible for 
hauling and stringing a large part of the 
famed Big and Little Big Inch war 
emergency pipe lines. 

Little stuff, big stuff, they haul it all. 
The company recently completed one 
of their toughest jobs, that of hauling 
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ERNEST DUNN 
President, Dunn Brothers, Inc. 


and stringing 34-in. pipe for a gas line 
project in California. The pipe was in 
60-ft sections and weighed 137 lb per 
linear feet. Six joints to load resulted in 
54,000 Ib payloads that moved slowly 
over rugged California terrain. 

A load of pipe carried by Dunn 
Brothers has often traveled as far as 
700 miles on the same trailer. Their 
crews often pick up the pipe at the 
mills and carry it to the construction 
site. 

Coordinating the many phases of 
their business is a monumentous task, 
involving frequent air trips and plenty 
of long-distance telephone calls. Of- 
fices for the company are located in 
Dallas, Texas, and operating head- 
quarters are at Irving, Texas. 

Keeping tab on the progress of pipe 
movements has been made easier by 
the firm. Each truck has a number 


painted on the top of its cab, and com- 
pany pilots, often accompanied by one 
of the brothers, can check “how things 
are going.” 

Working with contractors and op- 
erating companies in all phases of the 
industry—crude, products, and gas 
lines—the Dunns have faced many 
problems. Their experiences over the 
years notes Ellis, vice president of the 
firm, have developed for them many 
“ready made answers.” 

Problems of terrain, highway per- 
mits, etc., are easily handled. “Often 
we can tell a customer more about the 
country we'll need to go through than 
he can tell us. Chances are, we’ve been 
there many times before,” the Dunns 
explain. 

Chances are, too, the next truck of 
line pipe that passes by will bear 4 
familiar name, “Dunn Brothers, Inc.” 
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Better way to blend! 





atch blending of casinghead gasoline from pressure 

storage with motor fuel in atmospheric storage tanks is 
accomplished by this installation with greater accuracy and 
at lower cost. Does away with the uncertainties of gaging. 
Handles any size batch, large or small. Requires minimum 
attention. Set the quantity desired, then walk away and leave 
it. Shuts off automatically. Furnishes printed ticket showing 
exact amount of casinghead delivered. Similar systems for 
blending butane, propane, etc. For complete information, 
see nearest representative or write, A. O. Smith Corporation, 
Meter Division, 5715 SMITHway St., Los Angeles 22, Calif. 









’ im : 


YEAR ‘ 


187 - 1964 


AO.Smith 





FACTORIES: 5715 SMITHWAY STREET, LOS ANGELES 22, CALIF. P.0. BOX 500, SUCCASUNNA, N. J. 
Offices: Atlanta, Chicago 7, Houston 20, Los Angeles 22, New York 17 
Canada: Toronto 12, Vancouver 1. International Div. — Milwaukee 1, Wis. 


THE PETROLEUM ENGINEER, January, 1954 


To obtain more information on products advertised see page E-65 





Top — Typical Casinghead Blending Installation at a large Midwestern Refinery 
— Model S-35 A. O. Smith Positive Displacement Meter equipped with Set Stop 
Counter, Slow-Closing Set Stop Valve, Large Numeral Counter and Ticket Printer 
Installation includes Temperature Compensator and a Meter-Switch which auto 
matically starts and stops the motor driven pump. 


Bottom — Star performer of this installation is the A. O. Smith Slow-Closing 
Set Stop Valve, accurate at both low and high flow rates. This is just one of the 
many functional accessories which let you DO MORE WITH SMITH METERS 
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PIPE LINE 


——E —— 


500-Mile Gas Line Planned 
For North Dakota Service 

Permission to build and operate a 
new 500-mile, $12,500,000 natural gas 
pipe line in North Dakota has been 
asked of the state’s Public Service Com- 
mission by North Dakota Natural Gas 
Company, St. Paul. 

Contract for purchase of 30,000,000 
cu ft of gas daily from Beaver Lodge 
and Tioga fields in western North Da- 
kota have been completed between the 
company and Amerada Petroleum Cor- 
poration of Tulsa. Sales will begin in 
late 1954. 

Only North Dakota cities are to be 
served at present by the company. 
Facilities will include 10 and 12-in. 
trunk lines and 6-in. laterals on the line 
between Tioga and Minot, Fessenden, 
Devil’s Lake, Grand Forks, Fargo, 
Jamestown, and Wahpeton. 


Operating Changes Okayed 
For Permian, El Paso Set-up 


FPC has authorized certain construc- 
tion and operational changes in natural 
gas pipe line projects previously ap- 
proved for construction in the South- 
west, by Permian Basin Pipeline Com- 
pany, Chicago, Illinois; Northern Nat- 
ural Gas Company, Omaha, Nebraska, 
and El Paso Natural Gas Company, El 
Paso, Texas. 

In one action, the Commission au- 
thorized certain operational changes in 
the arrangement under which gas is 
delivered by Permian to Northern 
through El Paso’s facilities. In a con- 
current order, the FPC authorized Per- 
mian to construct 67 miles of 20-in. 
pipe in lieu of 70 miles of 16-in. pipe 
in Texas as previously approved. 

Under operational change now au- 
thorized, Permian will deliver the gas 
to Northern at Wasson, Texas, with 
Northern immediately delivering the 
gas to El Paso at that point. El Paso 
will then transport gas for the account 
of Northern, rather than Permian, and 
will redeliver equivalent volumes to 
Northern at Dumas. 

Construction of the 67 miles of pipe 
by Permian in lieu of the 70 miles of 
smaller diameter pipe will increase the 
capacity of the line from 100,000,000 
cu ft per day to 187,000,000 cu ft 
daily, and will reduce ultimate costs 
since the company otherwise would 
have had to construct a compressor 
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station on this segment of its system. 
The company said that recent surveys 
indicated that the mileage of this sec- 
tion of line, which extends from the 
Mitchell gas field in Pecos County to 
Permian’s Plymouth compressor sta- 
tion in Upton County, will be 67 miles 
instead of 70 miles. 


TGT Refiles Application 
For New Facilities 

Tennessee Gas Transmission Com- 
pany has refiled with FPC an applica- 
tion to build facilities through which 
natural gas service would be extended 
to the New York metropolitan area. 
The application replaced one filed 
November 10 but recently withdrawn 
for modification. 

TGT renewed its request for author- 
ity to build a 243-mile, 24-in. pipe line 
from its Hebron, Pennsylvania, stor- 
age field eastward across Pennsylvania, 
New Jersey, and New York to near 
Greenwich, Connecticut. Through a 
connection with this line at a point 
near White Plains, New York, and 
through a 28-mile spur line to near 
Newark, New Jersey, the company pro- 
poses to deliver 90,000,000 cu ft of gas 
per day. 

Also renewed was the company’s 
offer of an important new storage serv- 
ice On an option basis to its new cus- 
tomers in the New York area. This 
service would be provided from the 
company’s Hebron field, already in 
use, and from the nearby Harrison 
field, for which authority to acquire an 
interest in and develop was sought in 
the re-filed second application. 


Station, Line Okayed 

The Federal Power Commission has 
issued a certificate to Texas Eastern 
Transmission Corporation, Shreveport, 
Louisiana, authorizing construction of 
approximately 17 miles of line and a 
new 4400-hp compressor station in 
Texas. 

The project, estimated to cost about 
$1,981,900, includes a 5.3-mile line 
from the Englehart field in Colorado 
County, Texas, to a point of connec- 
tion with Texas Eastern’s Provident 
City-Castor line; an 11.5 mile line 
Jefferson County, Texas, to a connec- 
tion with Texas Eastern’s Provident 
City-Beaumont line; and the compres- 
sor station in Shelby County, Texas, on 
the Provident City-Castor line. 





Construction Progressing 
On New Products Line 

Sixty per cent of construction work 
on the eastern end of the Oklahoma- 
Mississippi River Products Line, Inc., 
projected 475-mile products line has 
been completed. 

Starting at the White River in Ar- 
kansas, Williams Brothers, contractor 
for 72 miles of the line, has completed 
two river crossings, the White and St. 
Francis, and is nearing West Memphis, 
Arkansas, the eastern terminus of the 
line. 

The rest of the line will be con- 
structed by River Construction Corpo- 
ration, of Fort Worth, which now has 
work 50 per cent complete on the Ar- 
kansas River crossing, near Dardanelle, 
Arkansas. 


Platte Building Two Stations 


Construction has begun on two ad- 
ditional main line pumping stations to 
increase the capacity of Platte Pipe 
Line to 145,000 bbl per day. The con- 
tract for the construction of the two 
stations, to be located at Holdrege, 
Nebraska, and Gower, Missouri, has 
been awarded to Great Plains Con- 
struction Company, Fairbury, Ne- 
braska. These new stations are to be 
similar to the four main line stations 
now operating on the pipe line except 
that a modernistic trend has been fol- 
lowed in the design of the buildings. 
Electronic instrumentation and con- 
trols are to be used and provision will 
be made for remote control of the sta- 
tions from the Kansas City office. 


Biggest Crude Line Plans 
Further Expansion In 1954 
Interprovincial Pipe Line Company 
and its American subsidiary, Lakehead 
Pipe Line Company, Inc., are planning 
further expansion of the system dur- 
ing 1954. Work planned for 1954 will 
consist of approximately 600 miles of 
24 and 26-in. pipe that will constitute 
loops of the system between Edmon- 
ton and Superior, Wisconsin. About 
two-thirds of the new line will be laid 
in Canada and approximately one-third 
in the United States. In addition to the 
looping program, five pumping stations 
will be constructed in Canada and four 
in the United States. It is expected that 
the looping and station construction 
will be completed by the end of 1954. 
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Arkansas Louisiana Asks 
Approval on New Facilities 
Arkansas Louisiana Gas Company, 


Shreveport, Louisiana, has applied to - 


the Federal Power Commission for 
authority to construct a total of ap- 
proximately 107 miles of pipe line and 
a new 10,500-hp compressor station on 
its natural gas transmission system in 
Arkansas, Louisiana, and Texas. 

The 107 miles of pipe line would be 
constructed in 9 different sections on 
the company’s system, ranging in 
length from 12 mile to about 24 miles. 
Diameter of the proposed pipe varies 
from 85@-in. to 24-in. Arkansas Louisi- 
ana proposes to complete the construc- 
tion in 1955. 


Transcontinental Plans 
Eastern Delivery Increase 

Transcontinental Gas Pipe Line Cor- 
poration has announced plans for in- 
creasing gas deliveries to eastern mar- 
kets by means of underground storage 
facilities in Pennsylvania and by ex- 
panding its pipe line capacity. 

Beginning in autumn 1954, winter 
deliveries will be boosted by approxi- 
mately 135,000,000 cu ft per day from 
storage. An additional 130,000,000 cu 
ft will become available from the en- 
larged pipe line on a year-round basis 
beginning in autumn, 1955. 

This expansion program will lift 
Transcontinental’s peak system capac- 
ity from about 555,000,000 to roughly 
820,000,000 cu ft of gas per day. 

Transcontinental’s plan will be the 


subject of an application to FPC for a 
certificate that will make it possible for 
Transcontinental to meet fully the 
needs of the market now served by the 
line. Transcontinental’s proposal has 
been submitted to all the utility com- 
panies in the metropolitan area it 
serves. 

(1) An arrangement with Texas 
Eastern Transmission Corporation 
which will enable Transcontinental to 
store gas in the Oakford reservoir near 
Pittsburgh and draw it into its own sys- 
tem, as needed, for winter delivery to 
customers through an interconnection 
with Texas Eastern at Linden, New 
Jersey, on the outskirts of New York 
City. 

(2) A new $80,000,000 construction 
program to expand the authorized ca- 
pacity of its 1840-mile Texas-to-New 
York pipe line from 555,000,000 to 
685,000,000 cu ft per day. This would 
be accomplished by “looping” the line 
for 533 miles with 30 and 36-in. pipe 
and by building additional compressor 
stations. 


Texas Gas Plans Loop Lines 


Texas Gas Transmission Company, 
Owensboro, Kentucky, has proposed 
construction of 48 miles of loop lines 
and additional compressor facilities on 
its line between Memphis and Slaught- 
ers, Kentucky, in an application to the 
FPC. Cost of the facilities is estimated 
at $4,280,000. The lines are designed 
to supply 50,000,000 cu ft daily to the 
proposed American Louisiana Pipe 
Line Company Louisiana-Detroit line. 





Formulas for Liquids in Horizontal Cylindrical Tanks 


Several charts have been developed 
for the determination of contents of 
cylindrical tanks lying in a horizontal 
position. Here is a formula suitable for 
more accurately computing contents of 
horizontal cylindrical tanks without the 
use of charts or tables. Charts, at their 
best, cannot be as accurate as formulas, 
but they are excellent nevertheless for 
close or approximate determinations and 
for checking the results obtained from 
formulas. 

Here is a new formula based on an ex- 
cellent formula for segments of circles 
given by Professor John Goodman in his 
“Mechanics Applied to Engineering.” 
The chief objection to Professor Good- 
man’s original formula is that it involves 
two different chords and it does not in- 
clude the diameter at all. This new 
formula is therefore based on a modifi- 














cation of Goodman’s formula, reducing 
it to two factors—the diameter of the 
circle and the height of the segment. As 
a result this formula for horizontal 
cylindrical tanks is offered: 


G = .0023hL (1.5)/ Dh — h? + \/Dh 
Where 
G = Number of gallons of liquid in 
the tank; 
h = Height of the liquid, in inches; 
L = Length of tank, inches; 
D = Diameter of tank, inches. 


When More Than Half Full 


The above formula is not applicable 
when the tank is more than half full. In 
other words, as soon as the height of 
the liquid becomes greater than one-half 
of the diameter of the tank one must de- 
duct the empty space from a full tank. 
The remainder, of course, is the liquid 
in the tank. The formula for such situ- 
ations—where the tank is more than 
half full—is as follows: 

G = L [.0034D? — .0023 (D -—h) 


(1.5 \/h(D —h) + VD(D —}h)] 


Magnolia 56-Mile Line 
Contracted, Underway 

Construction by Magnolia Pipe Line 
Company of a new 56-mile, 8-in. crude 
line extending from Gaines County in 
West Texas into Lea County, New 
Mexico, has begun. Increased produc- 
tion from the North Denton and Cross 
roads oil fields prompted the project 

The new line will begin at the com- 
pany’s main line station near Seminole, 
Texas, extend past the North Denton 
field, and tie in at Gladiola Junction, 
New Mexico, with Magnolia’s main 
line. 

Pipe to be used was salvaged from 
8-in. lines replaced by Magnolia Pipe 
Line Company’s recently completed 
154-mile, 16-in. line between Ringgold, 
and Corsicana, Texas. Contract for the 
job has been awarded to H. B. Zachry, 
San Antonio, Texas. It is estimated that 
the construction will be completed by 
February 1. 


TGT Plans Lateral Lines 

Tennessee Gas Transmission Com 
pany has asked FPC approval of a plan 
to build $9,300,000 in facilities to move 
gas owned by Equitable Gas Company, 
Pittsburgh, Pennsylvania, from South 
Texas to Equitable’s system. Included 
are 23,000 hp in compressor units and 
50 miles of 10-in. lateral lines. 








THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map errors 











Real 
Insurance One 
against Man 
delay One- 
and Hand 
damage 


Designed 


Built 
for 
to - 
cattaty ee 
locating. 


Wilkinson Products Co. 
Originators of small, light 
all-purpose locators 
3987 Chevy Chase Drive 
Pasadena 3, Calif. 
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WITH THE PIPE LINE CONTRACTORS 


> Mid-States Construction Company, Mt. 
Vernon, Illinois, has 24 miles of 10-in. 
line for Missouri Public Service Company 
between Warrensbure and Clinton, Mis- 
souri. Job awaiting FPC approval. 


> Oklahoma Pipe Line Constructors, 
6612 Harry Hines Boulevard, Dallas, 
Texas, is laying approximately 150 miles 
of 30-in. for El Paso Natural Gas Com- 
pany between Denver City, Texas, to a 
point near Roswell, New Mexico. Two 
spreads are working on the job. Louis 
Visentine is superintendent of spread one. 
E. R. Law is superintendent of spread two 
and Gene Gohring is assistant superin- 
tendent. R. F. Mueller is office manager 
and Geno Gallina purchasing agent. 


> The Kulijian Corporation, 1200 North 
Broad Street, Philadelphia 21, Pennsyl- 
vania, has 11 miles of 4, 16, 20, and 30-in. 
line at the Esso Standard Intra-Refinery 
plant, Bayway. Engineers are R. F. Run- 
dell, Charles Avon, Hiram Jones, John F. 
Pearce. 


> Encineers Limited Pipeline Company, 
225 Bush Street, San Francisco, Califor- 
nia, is working on 90 miles of 34-in. for 
Pacific Gas and Electric in California. 
Company also has 81 miles of 10-in. 
line for Yellowstone Pipe Line Company 
between Murray, Idaho, and Spokane, 
Washington. C. P. Hamilton is superin- 
tendent and Virgil Darby, office manager. 


> Foster Wheeler Corporation, 165 
Broadway, New York 6, New York, has 
contract with North Atlantic Treaty Or- 
ganization for management of 1920 miles 
of product line to be laid in Western 
Europe. 


> R. H. Fulton and Company, P. O. Box 
1526, Lubbock, Texas, is constructing 112 
miles of 10-in. line for Nevada Natural 
Gas Company between Needles, Califor- 
nia, and Las Vegas, Nevada. Superintend- 
ent in charge is Jerry Nash with Jack 
Frazer the office manager. 

Also in progress are 250 miles of 30-in. 


line for El Paso Natural Gas Company be- 
tween Corona and Gallup, New Mexico. 
A. A. Carrivan is superintendent and Bill 
Cohoon office manager for spread one; 
M. L. Boyd is superintendent and Charles 
Siewert office manazer on spread two. 

Company has started on 58 miles of 16 
and 20-in. line for Cities Service Gas 
Company near Purcell, Oklahoma. Vance 
Albers is superintendent and C. E. Hel- 
weg, Office manager. 


> Merritt-Chapman and Scott, 260 Madi- 
son Avenue, New York 16, New York, 
has contract for pipe line system in India 
to link two refineries under construction 
at Bombay, India. 


> Holdran Construction Company, 
Mount Vernon, Illinois, is working on an 
undetermined amount of cross-country 
transmission lines and city distribution 
lines near Rock Island, Illinois, for Iowa 
Illinois Gas and Electric Company. H. W. 
Randall is superintendent and N. W. Mc- 
Gov office manager. 


> Houston Contracting Company, Ltd., 
2707 Ferndale Place, Houston, Texas, has 
the following construction work: 

Approximately 500 miles of 30-in. nat- 
ural gas line for Gulf Interstate Gas Com- 
pany from Rayne, Louisiana, to Kinkade, 
Tennessee. Three spreads on this work as 
follows: 

From Mississippi River going north, E. 
C. Norris, superintendent; R. E. Thorn- 
ton, assistant superintendent; R. J. Axsom, 
field office manager; present headquarters, 
Water Valley, Mississippi. Approximately 
165 miles completed. 

From Ouachita River going south, R. 
L. Silar, superintendent; L. F. Redfearn, 
field office manaver; headquarters, Jena, 
Louisiana. Approximately 117 miles com- 
pleted. 

From Ouachita River going north, M. 
L. Thompson, superintendent; J. B. Stod- 
dard, field office manager; headquarters. 
will be in Winnsboro, Louisiana. 

Operations on all three spreads have 
been suspended for the winter months. 





Engineers, bankers, and account- 
ing matters and their relationships 
to the pipe line contracting industry 
will be features of the sixth annual 
Pipe Line Contractors Association 
meeting in the Shamrock Hotel, 
Houston, January 18-20. Over 750 
persons are expected to attend the 
1954 meeting. 

Two general meetings are plan- 
ned, along with a general business 
assembly and a board of directors 
session. Registration for the conven- 
tion will open at 9 a. m. January 18 
in the hotel lobby. 

Robert Thomas, president, will 
welcome the attendees at the Mon- 
day afternoon general session, fol- 
lowed by addresses on “Relation- 
ship Between the Engineer and 





Contractors to Meet at Houston, January 18-20 


Contractor,” by C. C. Whittelsey of 
Ford, Bacon & Davis; “The Banker 
and the Contractor,” by John Scott, 
Republic National Bank, Dallas: 
and “Pipe Line Accounting Mat- 
ters,” by A. W. Tolman, Jr., Peat, 
Marwick, Mitchell and Company. 
Thomas will speak on the “Out- 
look for Pipe Line Construction” at 
Tuesday’s morning session, R. P. 
Gregory will speak on “Safety in 
Pipe Line Construction,” and “What’ 
a Safety Program Has Done for the 
Drilling Contractor,” will be pre- 
sented by J. Doyle Settle, AAODC. 
Special programs for the ladies 
have been arranged, including a buf- 
fet and a fashion show. The annual 
banquet of the association will be 
held Tuesday night, January 19. 
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> Lone Star Constructors, 1014 Mercan. 
tile Bank Building, Dallas, Texas, is work. 
ing on 45 miles of 14 and 16-in. line for 
Arkansas-Louisiana Natural Gas Com. 
pany between Waskom and Longview, 
Texas. H. A. Wylie is superintendent and 
H. O. Hall, Jr., office manager. 


> Anderson Brothers Corporation, P. 0, 
Box 2591, Houston, Texas, is working on 
approximately 70 miles of 3, 4, 12, and 
24-in. natural gas line for Gulf Interstate 
Gas Company in Louisiana. Dick Leon- 
ard is superintendent, with headquarters 
at Abbeville, Louisiana. 

Company has 40 miles of 8-in. and 24 
miles of 10-in. in New Mexico for Gulf 
refinery. Field office is at Lovineton, New 
Mexico. Manuel Gier is superintendent 
and J. R. Crawford office manager. 

Company also has 7% miles of 20-in. 
for Continental Pipe Line Company in 
Calcasieu Parish, Louisiana. J. A. Brown 
is superintendent at the Lake Charles 
headquarters. 


> Eastern Pipe Line Contractors, 180! 
Mercantile Bank Building, Dallas, Texas, 
has contract for two sections of the Yel- 
lowstone Pipe Line Svstem between Bill- 
ings, Montana, and Spokane, Washincton. 
Eastern is building 158 miles of the 10-in. 
line. Two spreads are in operation, one 
working west from Clinton, Montana, 
and another east out of Murray, Idaho. 
A. L. “Bull” Stewart is superintendent and 
J. W. Arthur, project manager at the 
Missoula, Montana, field office. 


“> Dunn Brothers, 801 Mercantile Build- 


ing, Dallas, Texas, has the following haul- 
ing, strincing and unloadin? jobs: 

150 miles of 30-in. for El Paso Natural 
Gas Company between Denver City, 
Texas, and Corona, New Mexico. Prime 
contractor is Oklahoma Pipe Line Con- 
structors. 

164 miles of 30-in. for El Paso between 
Flagstaff and Kineman, Arizona. Prime 
contractor is Western Pipe Line Con- 
structors. 

335 miles of 30-in. for Gulf Interstate 
Gas Company between Kinkade, Tennes- 
see, and Kenova, West Virginia. Prime 
contractor is H. C. Price Companv. 

230 miles of 30-in. for El Paso between 
Winslow, Arizona, and Gallup. New 
Mexico. El Paso is handling own job. 

Approximately 300 miles of 4 ‘to 6-in. 
pipe for El Paso for a gathering system in 
the Farmington, New Mexico, area. El 
Paso doing own construction. 


> Collins Construction Company, Vic- 
toria, Texas, has contracted from Merritt- 


_ Chapman and Scott of India for construc- 


tion of 84.000 ft of submarine line in the 
harbor at Bombay, India. 

Company also has approximately 2.2 
miles of underwater crossing for Socony- 
Vacuum at Accra, West Africa in ioint 
venture with Taylor-Woodrow, Ltd.. West 
Africa. 


> H. B. Zachry Company, Box 2570, San 
Antonio 6, Texas, is working on 58 miles 
of 8-in. pipe between Gaines County, 
Texas, and Lea County, New Mexico. for 
Magnolia Pipe Line Company. Two 
spreads are in operation. D. B. Shrum 1s 
superintendent and Ray Shields office 
manaver of spread one at Ennis. T*xas. 
W. L. Huff is superintendent, and D. Trice 
office manager at spread two. 
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DEEP IN THE} 
JUNGLES OF = 
DUTCH GUIANA \ 


this eight-cylinder, 1080- 
hp Alco Diesel Engine 
delivers dependable, 
round-the-clock power to 
a large bauxite mining 
center and its community. 


THE STORY GETS AROUND 


Make a better product and the story gets around. 


The story of Alco Diesel Engines, for example, has traveled 
around the entire world—right along with the engines 
themselves. High points in the story are: 


vy COMPACT DESIGN—saves floor space, cuts construction 
costs. 


yy HIGH ENGINE EFFICIENCY —for lower fuel costs. 
vy FLEXIBLE POWER RANGE—for lower expansion costs. 





ON CANADA’S NEW 
INTERPROVINCIAL 











and its American subsidiary, 
Lakehead Pipe Line, Alco Diesel 
Engines pump Alberta oil 1137 
miles to U. S. port on Great Lakes. 


yxy MEDIUM SPEED—for lower auxiliary equipment costs. 


yy HANDLES ANY TYPE OF JOB—continuous or standby, 
temporary or permanent. 


Your nearest Alco sales representative will be happy) 
to give you complete details. (For information on the 
new, heavy-duty lightweight Model 251A, ask for 
Bulletin DE-2.) Sales offices in New York, Beaumont 
Chicago, Cleveland, Houston, Kansas City, San Francisco 
Schenectady and St. Louis. 











two Alco Diesel Engines at Anthony 
Station, near Muncie, Indiana 
have run 89.6% of elapsed time 
over an 11-year period—and as 
much as 94.9% in a single year 








MAGNOLIA 
PIPE LINE. . 


ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY 
SCHENECTADY, N. Y. 
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PIPE LINE CONTRACTORS 


> El Paso Natural Gas Company, El 
Paso, Texas, has crews working on 300 
miles of 4 to 16-in. gathering system lines 
near Bloomfield, New Mexico, at the 
Blanco field. Superintendent is Joe Self 
and B. R. Jones, office manager. 

El Paso crews are also starting on 200 
miles of 30-in. line from Winslow, Ari- 
zona, to Gallup, New Mexico. J. E. Lowry 
is job superintendent and J. S. Smith, 
office manager. 





> Engineering-Construction Company, 


402 North Cheyenne, Tulsa 6, Oklahoma, 
is working on 94 miles of 16-in. line for 
East Tennessee Natural Gas Company be- 
tween Knoxville and Kingsport, Tennes- 
see. Also being laid on the same job are 
56 miles of 4 through 12-in. line in later- 








als from the main line. Jim Williams is 
superintendent and J. W. Tyner, office 
manager, at the Morristown, Tennessee, 
office. 

Company is also constructing approxi- 
mately 65 miles of 4 through 26-in. line 
near Elkhart, Kansas, for Colorado Inter- 
state Gas Company. Earl Hackleman is 
spreadman and H. B. Hoge office mana- 
ger on the Elkhart job. 


> C. E. Wilson Construction Company, 
1401 Fairfax Trafficway, Kansas City 15, 
Kansas, has completed a products ter- 
minal at Geneva, Nebraska, for Kaneb 
Pipe Line Company. Company also has 
undetermined amount of %4 through 4-in. 
line in Cedar Rapids, Iowa, for Iowa-lIlli- 











The WmSON-HILLCO Tapping Machine is designed 
to tap high-pressure or high-temperature pipelines, 
tanks or pressure vessels (Oil, Natural Gas, Gasoline, 
or Water). For tapping through gate valves from 
V/4” to 24” (Plug Valves 2” to 4”, Special cutters are 
available for use with other valves having restricted 
openings). Larger sizes designed to operate with air 
motor. The WmSON-HILLCO Tapping Machine is 
shop tested at 2000 p.s.i. for operation at 1000 p.s.i., 


Pic WITH THE 


CLEANS PIPE LIN 





REPRESENTATIVES 


Re DaWwillvanvzon, ine: 


"POKE 
ES 


vessels 


THE 
WmSON-HILLCO 


" TAPPING 


MV -N@ all) | - 


Model 100, 2” and smaller 
Model 300, 2” to 4” 
Model 600, 3” to 12” 
Model 1200, 12” to 24” 








P. O. BOX 4038 
TULSA 9, OKLAHOMA 








HOUSTON . . . PITTSBURGH . . . KENILWORTH, N. J. . . . AMARILLO . . . PROVO, UTAH 
CASPER, WYO. LOS ANGELES . . OAKLAND .. . EDMONTON .. . CALGARY 
TORONTO . . . BUENOS AIRES . . . DURBAN, NATAL, SOUTH AFRICA 
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> Parkhill Truck Company, P. O. Bo, 
1856, Tulsa, Oklahoma, reports the fol. 
lowing work: 

Hauling 30-in. pipe for Gulf Interstate 
Gas Company from Houston and Orange, 
Texas, to storage points in eastern Louisj. 
ana and Mississippi. 

Hauling, storing where necessary, and 
stringing approximately 303 miles of 12-ip, 
pipe from White River to Allen, Okla. 
homa, for Sunray Oil Corporation. Cop- 
tractor, River Construction Corporation, 
Also approximately 97 miles of 10-in, 
pipe from Allen, Oklahoma, to Duncan, 
Oklahoma. 

Unload, haul and string approximately 
13 miles of 16-in. and 29 miles of 12-in, 
pipe for Gulf Interstate gathering system 
in Louisiana. Contractor, Associated Pipe 
Line Contractors, Inc. 


>» H. C. Price Co., Pipeline Division, P, 
O. Box 1111, Bartlesville, Oklahoma, has 
the general contract covering construction 
of approximately 355 miles of 30-in. high 
pressure natural gas pipe line for Gulf 
Interstate Gas Company starting at a 
point near Gordonsburg, Tennessee, and 
extending northeasterly to a point near 
Catlettsburg, Kentucky. Approximately 
75 miles remaining to be completed. 


> River Construction Corporation, 6100 
Bowie Boulevard, Fort Worth, Texas, has 
73 miles of 30-in. line in Riverside 
County, California, for Southern Cali- 
fornia Gas Company. 

Company has contract for 303 miles of 
12-in. and 97 miles of 10-in. for the Okla- 
homa-Mississippi River Products Pipe 
line, Inc. 


> Western Pipe Line Constructors, Box 
798, Austin, Texas, is working on 167 
miles of 30-in. line for El Paso Natural 
Gas Company between Kingman and 
Flagstaff, Arizona. Benny Williams is 
superintendent and P. O. Rutledge office 
manazer at the Williams, Arizona, field 
office. 


> Williams Pressure Service Company, 
422 Commercial National Bank Building, 
Shreveport, Louisiana, has two fill units 
working on the Lakehead Pipe Line as 
part of hydrostatic testing operation. Wil- 
lard Wilkerson, is superintendent at the 
St. Ignace, Michigan, field office. 


> Williams Brothers Company, 324 Na- 
tional Bank of Tulsa Building, Tulsa, Ok- 
lahoma, has contract for 615 miles of 
8-in. products line in Alaska for the U. S. 
Corps of Enginers in a joint venture with 
McLaughline, Inc., and Marwell Con- 
struction Company. 

Company also has 75 miles of 12-in. 
line for Oklahoma-Mississippi River Prod- 
ucts Pipe Line, Inc., between White River, 
Arkansas, and Memphis, Tennessee. Jim 
Childers is superintendent and George 
Gossett, office manager, at the Patterson, 
Arkansas, field office. 

Company also has 165 miles of 12 and 
18-in. gas line for South Carolina Gas 
Corporation. Expected to be completed 
by January 1, 1954. 

Company has contract for 50 miles of 
line for North Carolina Public Service 
Company near Hendersonville, North 
Carolina. Work was begun in early De- 
cember. 


>» Associated Pipe Line Contractors, Inc., 
Houston, Texas, is working on 175 miles 
of 10-in. line from Bozeman, Montana, to 
Clinton, Montana, for Yellowstone Pipe 
Line Company. Jim Ed Andrews is super- 
intendent and Buck Johnson office mana- 
ger at the Bozeman field office. 


THE PETROLEUM ENGINEER, January, 1954 














THE PE 


PIPE CUTTING AND 


BEVELING MACHINES 





e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


e FIVE MODELS (for pipe from 
4” to 36 inches) 










e ECONOMICAL 
e FOR RENTAL OR PURCHASE 


Illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. — 

Illustrated left: Mathey Out-of-Round Attachment. its 
sizes of Mathey (and Mathey-made) Machines. —— 

Hlustrated right: Mathey Shape and Coupon os eagyea 
ment. For cutting pipe intersections and coup 


welding analysis. 


Y AVAILABLE 
*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATEL 


























C. A. MATHEY MACHINE WORKS, INC. 


212 SOUTH FRANKFORT * TULSA, OKLAHOMA 


AND NOW — TUFBESTOS! 


manufactured by Nicolet Industries, Inc. 














A new product developed from our revolutionary VITRA- 
BESTOS. Production costs of this light weight asbestos prod- 
uct permit a lower price to you. TUFBESTOS is an engineered 
asbestos felt, reinforced with parallel glass yarn on 4” 
centers longitudinally. Does not break in application and 
assures reinforcing in the outer skin of the enamel as well 


as acting as a shield. Width 2” to 36”. 800’ rolls standard 





length. Special lengths available on request. 


TUFBESTOS joins the family of custom- 
made Nicolet Felts—15+ regular; 15 ++ 
perforated; 8+ and VITRABESTOS. 











M 
ANUFACTURED BY: DISTRIBUTED By: 


NICOLET | MIDDLE West 
pte NDUSTRIES, Inc. 207-4 Daniei axe. COATING & SUPPLY 


P. O. Box 153 Tulsa, Okla. h. 2-5215 


New York 5 
a or 2.5216 





EASTERN DISTRIBUTOR: 
Stuart Steel Protection Corp., 


SOUTHEASTERN DISTRIUBTOR: 
Anti-Corrosion Mfg. Co. 
2 Mark Road, Kenilworth, N. J. 2464 Memorial Drive, S.E., Alanta, Ga. 
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GarWoodk 


A Heavy - Duty Truck Crane 





that can Lift up to 20 Tons! 


Gar Wood’s 75BT truck crane gives you a specially de- 
signed, heavy-duty chassis for mobility and speed with 
full 40,000 Ib. lifting capacity . . . Folding boom for easier 
handling in heavy traffic... High gantry, optional fluid 
coupling to absorb shock loads and power load lowering 
can’t be beat for smooth, precision work! . . . Power actu- 
ated mechanical drum clutches, exclusive right angle drive, 
conical hook rollers and many other operating advantages 
for faster, easier work ... The 75BT truck crane is quickly 
convertible to all attachments including the new, exclusive, 
profit-making Gar Wood Foundation Borer — the machine 
that bores and bells in one fast-operation . . . Get details 


from your dealer— 





TWO CRAWLER MOUNTED CRANES! 


Standard-duty 75A and heavy- 
duty 75B models. With 35 ft. 
boom on 12 ft. radius a 75A 
lifts 16,500 Ibs. and a 75B, 
21,200 Ibs. . . .-Both are 
easily convertible in the field! 


INDUSTRIES 






F-530 * 


D-54 
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Findlay Division © Executive Offices © Wayne, Michigan 
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PIPE LINE PERSONALS 


» C.S. Mitchell, president of Cities Sery. 
ice Pipe Line Company, has been electeq 
president of Badger Pipe Line Company 
that is being built by Cities Service for it. 
self and co-owners Sinclair, Pure and 
Texaco. Other officials named include 
Lloyd Lynd, vice president and treasurer 
F. B. Plank, secretary; M. A. Wilson, as- 
sistant secretary; L. H. Kindig, assistant 
treasurer; and B. D. Leuty, Mitchell, and 
T. P. Steeper, directors. 








> John C. Boehm has been named super- 
intendent of compressor division III for 
Transcontinental Gas Pipe Line Corpora- 
tion, with headquarters at Culpepper, Vir- 
ginia. He was formerly senior engineer jn 
the Houston office compressor station de- 
partment headquarters. Ken B. Harper 
has been named director of publications 
with Transco. Elmore R. Torn has been 
named assistant to James B. Henderson, 
Transco vice president and general 
counsel. 

> L. H. True, president of Magnolia Pipe 
Line Company, has been elected chair- 
man of the Committee for Pipe Line Com- 
panies. He succeeds Joseph L. Seger, 
president of Interstate Oil Pipe Line Com- 
pany. Other officers named include E, F, 
Morrill, president of Mid-Valley Pipe 
Line Company, vice chairman; Paul J, 
Bond, Pure Transportation Company, 
treasurer; Fayette B. Dow, Washington, 
D. C., general counsel; and Gordon C, 
Locke, Washington, D. C., executive sec- 
retary and associate counsel. 


> Roy Belshe, formerly district superin- 
tendent for Shell Pipe Line Company at 
Wichita, Kansas, has been named head of 
Shell’s newly formed Denver Division 
with headquarters in the Commonwealth 
Building, Denver, Colorado. Joining him 
will be R. A. Filius, as general clerk of 
the division. who comes from the Cushing 
office, and C. C. Chadwick, formerly of 
Elk City, who will be the new chief gager. 


> Sequoyah H. Brown, manager of em- 
ployee relations, Interstate Oil Pipe Line 
Company, Shreveport, Louisiana, has 
been elected a member of Interstate’s 
board of directors. A native Oklahoman, 
Brown attended Tulsa University and 
was with the Carter from 1936 to 1945. 


Construction Planned For 
West Virginia, Pennsylvania 


FPC has received an application 
from The Manufacturers Light and 
Heat Company, Pittsburgh, Pennsyl- 
vania, requesting authorization for the 
construction of a total of approxi- 
mately 75'2 miles of natural gas trans- 
mission lines and 4180-hp in compres- 
sor facilities on the company’s pipe 
line system in Pennsylvania and West 
Virginia. 

Manufacturers plans to construct 
the facilities to enable it to handle ad- 
ditional volumes of natural gas ex- 
pected to be available beginning with 
the winter of 1954-55 from the pooled 
gas supply of The Columbia Gas Sys- 
tem. Manufacturers is a Columbia sub- 
sidiary. No new markets would be 
served. Manufacturers declared that 
the market requirements of the areas 
to be served by the proposed new fa- 
cilities exceed maximum capabilities of 
the existing facilities. 
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LARGE ALLOY STEEL 































LARGE BABBITT 
VALVE LINED SHELL ROLLER 
OPENINGS BEARING BEARINGS CRANKS 
ALLOY STEEL 























DURABLE INDIVIDUAL NO 

FREE Wrey Allo VALVE OVERLAPPING LAPPED 

VALVES CHAMBERS OF RODS HERRINGBONE 
GEARS 


Wy 
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GASO PUMPS 


Sor every oil industry need 





THE PET 
ROLEUM ENGINEER, January, 1954 


To obtain m 
ore infor 
mation on products advertised s 
ee page E-65 E 
-la 











@ However Exacting, Wyatt's policy dictates 
that specifications be followed in minute particular 
and Wyatt's equipment assures the customer 

of full compliance with all requirements. 




















7 for Trenchers, | 
* and Draglines 


save you mone: 
° on your job — 


1540 So. Greenwood Ave. Montebello, 


° 


Dealers located in strategic points to insure prompt service 





FLUOR 


will build the 
wa tet 
WORLD'S FIRST a 
FLUID COKER Ta] 








FOR IMMEDIATE RELEASE: 


"BILLINGS, MONTANA,+e» CONTRACT FOR A 
NEW FLUID COKING UNIT, FIRST 
COMMERCIAL INSTALLATION OF ITS KIND 
IN THE WORLD AND A PROCESS WHICH WILL 
GREATLY INCREASE THE GASOLINE, TRACTOR 
he AND DIESEL FUEL OUTPUT AT THE CARTER 

i), i OIL CO. REFINERY HERE, HAS BEEN LET 
») contimuous TO THE FLUOR CORPORATION, I. Je STAID, 
[ioe MANAGER OF MANUFACTURING FOR CARTER, 
ANNOUNCED TODAY. ; 







































"WHILE ACTUAL CONSTRUCTION OF THE NEW 
UNIT WILL NOT BEGIN UNTIL SPRING, 
ASSEMBLING OF MATERIAL AND DETAILED 
ENGINEERING WORK WILL GET UNDERWAY 

p— 01 1610 ——>—__— IMMEDIATELYeeeSTAID INDICATED THE 
UNIT IS THE FIRST STEP IN EXTENSIVE 
MANUFACTURING DEPARTMENT EXPANSIONeee 
THE CARTER UNIT PROBABLY WILL BE 
FLUID COKING COMPLETED AND READY FOR OPERATION BY 
OCTOBER OF 1954." 








Fluid Coking is a continuous coking process, 
recently perfected by the Standard Oil 
Development Company after four years of 
research. Heavy residual fractions can be 


cracked for higher yields of light products BE SURE WITH 
— far beyond the limits of delayed cokers. 


Fluid cokers supply their own heat, no fur- 
nace is required, coke yields are less and ft) 
over-all costs are lower. For details on Fluid 
Coking, contact your Fluor representative. 
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THE FLUOR CORPORATION, LTD. 
LOS ANGELES 22, CALIFORNIA 


OR I(NTERNATI Soe ae MANUFACTURER 
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COAL | 
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You buy steel 
by specications... 





... be sure you know your Pipeline Enamel “Specs” 


You wouldn’t think of buying steel, pumps or 
other similar items without seeing written speci- 
fications that tell you exactly what you're getting 
for your money. Then why shouldn’t you buy 
pipeline enamels in exactly the same way? Why 
not compare enamels, specification by specifica- 
tion, and insist that the enamel you buy stays 
within those written specifications? 

Published specifications of Pitt Chem Modified, 


* Standard Grade Tar Base Enamel 
* Modified Grade Tar Base Enamel 
* Plasticized Grade Tar Base Enamel 


* Cold Applied Tar Base Coatings 


W&D 4956 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT ® PIG IRON 
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Standard and Plasticized Enamel are available 
and will gladly be sent on request. Samples, too. 
We invite you to test the softening point, ash, 
penetration, and other important specifications 
of Pitt Chem Enamel. You'll prove to your own 
satisfaction that coal-to-enamel quality-control 
definitely does produce a true-to-specification 
coating that gives you better performance above 
ground and longer-lasting protection below. 





To obtain more information on products advertised see page E-65 
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CONVERSION TABLES—FOREIGN WEIGHT UNITS 





to obtain the 


to obtain the 





























Multiply Quantity of: By quantity of: Multiply Quantity of: By quantity of: 
Frail (figs) (Spain)..:........ 25. pounds (U.S.) Picul (Borneo, Celebes, Java). 136. pounds (U.S.) 
WO... 6%eslceeaved ..... 11.340 kilogram WR 5:5 mon naiae Meese eens 61.688 kilogram 
GD. .ccveesecovesssese 0.0113 metric ton OD. vevendcvessseosces 0.0617 metric ton 
Ms ceevinndawdassees 0.0125 ton short or net Pe. caceesescacerenens 0.0680 ton short or net 
Se EN eee ea 0.0112 ton long or gross i ssecentbsensabuens 0.0607 ton long or gross 
Frasila (Zanzibar)........... 35. pounds (U.S.) 
It wuss ide eeanebienien 15.876 kilogram Picul (Philippine Common- 
* ERGATA AS ie 0.0159 metric ton OUI «ob co Wn re eaceee 139.4 pounds (U.S.) 
RA EE eee 0.0175 ton short or net GO... resccccccccccess 63.230 kilogram 
A: ere 0.0156 ton long or gross Oe. ccsausaeeteus eee. 0.0632 metric ton 
= i ca tisteredacnepaleees 0.0697 ton short or net 
ibra (pound) Gisiksdhetcenseebare 0.0622 ton long or gross 
(Argentine Republic)...... 1.0127 pounds (U.8.) 
+ eli cana ee eaa ).4593 kil : 
i 0.0005 ol Pood (Russia)... cccccscccecs 36.112 pounds (U.S. ) 
Psdcbdsecennennenes 0.0005 ton short or net ne See ee - oth pagel 
i cnmitshiniehemeaics 0.0005 ton] hla a iataiaiai 
i — a Ditibvthenseasobent 7 0.0181 ton short or net 
Libra (Central America, eee ee re 0.0161 ton long or gross 
Chile, Cuba).............. 1.014 pounds (U.8.) 
0... .seeeeeeeeeeee, 0.4599 kilogram 8 SS nr 1.2153 pounds Troy 
> ere es ere 0.0005 metric ton [re ... 0.4536 kilogram 
M+ sesercroreseeveres 0.0005 ton short or net oy eee ..-0.0004536 metric ton 
dO... se eeeeeeeeeee. 0.0005 ton long or gross MO intbsdonsakicumens 0.0005 ton short or net 
Libra (Mexico).............. 1.01465 pounds (U.S.) dO... 0s. seceeesceeee 0.0004464 ton long or gross 
eee 0.4602 kilogram 
DD ccenscsocreasevess 0.0005 metric ton Quintal (Argentine Republic). 101.28 pounds (U.S.) 
a oneedeegees --.- 0.0005 ton short or net ie et 45.940 kilograms 
D-scrsresnonerennins 0.0005 ton long or gross ie stiieeaciionsse 1: 0.0459 metric ton 
Libra (Peru, Uruguay)....... 1.0143 pounds (U.S.) do. Pre tee 0.0506 ton short or net 
Spite eel des . 0.4601 kilogram Wh. xs stieesaeenonsebed 0.0452 ton long or gross 
ne --- 0.0005 metric ton 
ae ereevoceceeses 0.0005 ton short or net Quintal (Brazil)............. 129.539 pounds (U.S.) 
ase vadeceeune --» 0.0005 ton long or gross DK i+ icwanneeeouenesc 58.758 kilograms 
: = OO. snvcswennwe seas ... 0.0588 metric ton 
Libra (Spain)............... 1.0144 pounds (U.S.) eee Re Rang Maeewe 0.0648 ton short or net 
do...... he alles ia alata 0.4601 kilogram GB. cv svevecancsees ..- 0.0578 ton long or gross 
eee pieriesnaeeta 0.0005 metric ton 
a Cttietnkaewuns 0.0005 ton short or net is 
BD. cssvecconotacnens 0.0005 ton long or gross Quintal (Chile, Mexico, 
Peru, Paraguay)........... 101.44 pounds (U.8.) 
Libra (Venezuela)........... 1.0161 pounds (U.S.) do... .ccccccece ee 46.012 kilograms 
0... . see eeeeeeee eens 0.4609 Di scrnseses seseeees. 0.0460 metric tons 
GO... csccccceccerees 0.0005 kilogram Gi nactwenneadieiennes 0.0507 ton short or net 
do..... tee eeeeeees --» 0.0005 metric ton re neeeceunes 0.0453 ton long or gross 
hs cennaianneeeeseds 0.0005 ton short or net 
Gi nar eenccnnnenss abe. beeeedes ton long or gross 
- Quinta] (Syria).............. 124. pounds 
Beate (BGUVIE). sc ccccecccses 0.507 pounds (U.8.) do......eses Renee 56.245 kilograms 
GO... sccccccccccccece 0.2300 kilogr am i. i v0ctsuacwraceven 0.0562 metric tons 
do..... Cee eeereeeeees 0.0002 metric ton OP: nicetvecuuneesasecs 0.6200 ton short or net 
do coececccecccocsceeee 0.0003 ton short or net OP. cossaviavewesneepe 0.0554 ton long or gross 
Pith é2s:0deedebaaanmne 0.0002 ton long or gross 
Maund (Bombay) (India).... 28. pounds (U.S.) Rottle (Palestine)...... 6. pounds 
es exbnesseniwabnes 12.701 kilogram DP ic cccnsracsserieeces 2.7215 kilograms 
 intniaedvenatncdaee 0.0127 metric ton Diicsivedieewnceenenens 0.0027 metric tons 
i seksnigbientinwaeions 0.0140 ton short or net Dis «eexneendvessesess 0.0030 ton short or net 
ae Sata naceate wae 0.0125 ton long or gross do , 0.0027 ton long or gross 
ee 2.751 pounds (U.S.) do. (Syria)............ 5.75 pounds 
Sls x anwenuiied weckewee 1.2478 kilogram Dh. ssvepdasbeedeuanes 2.6081 kilograms 
Ml cimeicedceeaaenee 0.012  ~=metric ton Gi -erbisribarecrnes 0.0026 metric tons 
stsehenbeeonseoonn 0.0014 ton short or net i navetinaneins eeeeee- 0.0029 ton short or net 
it ivesebanbbaneseaes 0.0012 ton long or gross GD: -cevesenssecnnenn 0.0026 ton long or gross 
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WOLVERINE TUBE DIVISION 


Ws oo ff CALUMET & HECLA, INC. 


Manufacturers of Quality-Controlled Tubing 
1439 CENTRAL AVENUE «© DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Sales offices = Prin 








Wolverine condenser tubes give you double pro- 
tection. 


Wolverine condenser tubes of copper and copper 
base alloys contain both arsenic and phosphorous— 
two of the best inhibiting agents that could be added 
to condenser tube alloys as protection against de- 
zincification. 


As you know, phosphorous is the best possible densi- 
fier of metal. It makes molten copper more fluid, and 
the resulting castings more sound and free of undesir- 
able porosity. Arsenic, in itself a good inhibitor, is 


also added. 


It adds up to double insurance or double protection 
by assuring a sound tube and resistance against 
dezincification. 


Before retubing is necessary, write for Wolverine’s 
new Condenser Tube Book. It’s packed with informa- 
tion on sizes and alloys. 










EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N.Y. 
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Every feature you need for 
metering pipeline liquids 


@ the Brown Electric Flow Meter 


Brown Electric Flow Meter bodies, connected 
to orifices in pipe lines at the pumping sta- 
tion, transmit to... 


Panel-mounted flow recorders in the remote } 
control room. 


: measurement of flow in crude and prod- 
uct pipelines—with the Brown Electric Flow Meter 
—proves an invaluable means of checking against line 
leakage and pump failure. This instrument embodies 
every feature of dependability, performance and con- 
venience demanded by pipeline and station operators: 


It’s Rugged—forged steel body is rated at 2500 psi; 
tested at 5000 psi. 


It’s Accurate—no pressure-tight bearings or stuffing 
box to cause friction. Built-in pulsation damper. 


It’s Safe—equipped with overload and reverse flow 
seals. Eliminates high pressure orifice leads in 
control room. 


It’s Remote Transmitting—electric meter body can be 
up to 114 miles from flow recerder, without loss of 


@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 7.2-2. 


SP sat 





accuracy. Instrument can be located conveniently 


in the control room . . . no lag in measurements. 


It’s Versatile—interchangeable range tubes facilitate 
field selection of ranges up to 344 inches of water 
(dry). Available with sealed armature for volatile 
fluids. Can meter and record flows in either direc- 
tion. 

It’s Simple—easy to disassemble for cleaning. No 
bearings, levers or stuffing boxes in meter body or 
transmitter. t 

Your local Honeywell engineering representative will 

be glad to discuss applications to your own pumping 

stations. Call him today . . . he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndus- 
trial Division, 4475 Wayne Ave., Philadelphia 44, Pa. 


MINNEAPOLIS 


Honeywell 


BROWN 


E-1h 
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(INSTRUMENTS 


Tout we Controls 
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BIKINI. The cauliflower aftercloud, after dumping two million tons of water, rises in breath-taking wrath. 


Partners or Competitors? 





P 967.8 





—Courtesy Joint Task Force One. 


OIL AND THE A 


Durinc my childhood years, when- 
ever our family was invited out, my 
mother was always quick to remind me 
ere we left home that in adult com- 
pany little boys should be seen, not 
heard. Were I to follow this advice 
today, I would have little to say, be- 
cause the field which I represent, 
atomic energy, is but a 10-year strip- 
ling compared with Colonel Drake’s 
petroleum industry which will soon 
attain that venerable age of a century. 
Still it is true that, while Jack Dempsey 
was blasting aside all opposition in the 
20’s, Joe Louis was a mere lad in Ala- 
bama. And later, while the “brown 
bomber” was putting his adversaries to 
_ tPresented to a Transportation Session dur- 
oe 38rd annual meeting of the American 

eum Institute, in the Palmer House, 


ing the 38rd annual meeting of the American 
Chicago, Illinois, November 9, 1953. 


W. L. DAVIDSON 


sleep with regularity, the present 
heavyweight champion was playing 
hide-and-seek with his playmates in 
Brockton, Massachusetts. Consequent- 
ly, it might be inferred that the petro- 
leum industry had best look to its lau- 
rels once this new energy challenger 
puts on a few more pounds, and attains 
full growth in the form of further tech- 
nological advances. As a proponent of 
the peacetime atom, I would not hesi- 
tate to predict that one day my boy 
will take the championship, if I thought 
I could make such a statement stick. 
In all candor, however, I must confess 
that my fighter has a few weaknesses. 
I'll stack his Sunday punch against the 
best of them, as witness Hiroshima and 
Nagasaki, but thus far he is somewhat 
lacking in finesse and has developed 
definite champagne tastes which he 
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will have to overcome if he ever hopes 
to make the grade. Most of us who 
have watched him in training think he 
has what it takes, but a few “ring’ 
experts like Dr. James Conant contend 
he will always be a stumble-bum. In 
the words of a current cigarette “ad,” 
“only time will tell.” 


Complementary 

The most likely appraisal is perhaps 
found in another analogy. Just as the 
pony, the work horse, and the racing 
thoroughbred can each justify its exist- 
ence as a member of the equine fam- 
ily, so do I believe that coal, petro 
leum, natural gas, and atomic energy 
will also maintain or carve out suit- 
able roles for themselves in supplying 
the future energy needs of this power- 
hungry planet, and that all of them will 
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With Hydrate Inhibitor and 
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for BS&B’s already well-known 


LOW TEMPERATURE SEPARATION SYSTEMS 


e BSB Conventional LTS System 
(Without Hydrate Inhibitor) 


e BS¢B Glycol Injection System 
(With Hydrate Inhibitor) 


(With Natural or Mechanical Refrigeration) 


BS&B LD-FRAC* Systems are respected among natural 
gas lease operators everywhere for their field-proven superi- 
ority in condensate recovery rates and their year-in and year- 
out reliability and performance under even the most adverse 
operating conditions. Available in a variety of types to han- 
dle whatever field requirements the operator may encounter. 


The name to remember in Low Temperature Separation 
is — COLD-FRAC*! By BS&B. 


‘“COLD-FRAC” is a trade-mark of Black, Sivalls & Bryson, Inc. 
{Patented and patents applied for). 








BS&B “COLD-FRAC’* System 
with Natural Refrigeration, Producing 
Natural Gasoline and LPG. 

















be needed to tide us over until we learn 
how to utilize efficiently the one source 
of energy which seems inexhaustible — 
sunlight. Thus, to a considerable de- 
gree, atomic energy and petroleum will 
not compete, but will, rather, comple- 
ment each other in the years ahead. 
Already there is ample evidence of this 
complementary relationship. 


Oil-industry Applications 


The atomic energy program to date 
has borrowed many of the material- 
handling and process-control techni- 
ques common to the refining industry; 
and, conversely, you petroleum people 
have been quick to seize on applica- 
tions of atomic energy developments 
and byproducts to assist in increasing 
the efficiency of your own operations. 
Let me take a moment to mention 
some of the ways in which atomic 
energy has already been, or is expected 
to be, put to use in the petroleum 
industry. 

Geophysical Prospecting. I am told 
that oil, like gold, is where you find it. 
Furthermore, as times goes on, it is 
common knowledge that finding new 
oil fields is becoming more and more 
expensive. One interesting new tech- 
nique that offers promise in reversing 
this trend involves flying low over a 
land area holding geological promise 
for oil, plotting the radioactivity regis- 
tered by a scintillation counter 
mounted in the plane. The counter re- 
sponds to the radioactive material in 
roughly the top 4-ft to 6-ft layer of 
earth directly under the plane. It has 
been noted that the ground surface 
surrounding known oil-field areas 
shows abnormally low radioactivity re- 
sponse. The theory underlying this 
phenomenon is that the radioactive 
content of surface soil is gradually 
leached out by rainfall and surface- 
water runoff, but that this is normally 
replaced by a gradual diffusion of 
ground water from deep in the earth, 
the latter containing traces of radium 
chloride. An oil pool effectively blocks 
this replacement diffusion process and, 
consequently, the ground above such 
an oil pool will have less than its nor- 
mal content of radioactive material. If 
this technique lives up to its initial 
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promise, the ratio of producer wells to 
dry holes drilled may be upped con- 
siderably. 

Drilling. Once an oil well has been 
drilled, atomic energy techniques can 
also be used to learn something about 
the surrounding strata encountered in 
the well. For many years it has been 
known that formations of shale and of 
granite are generally associated with a 
higher natural radiation intensity than, 
for example, rock salt, limestone, 
water, or oil. The conditions more 
favorable to encountering oil are those 
in which a fluid-filled, porous zone 
occurs between two layers of hard rock. 
(Unfortunately, such zones may also 
contain water.) 

Gamma-ray logging has, therefore, 
been used to detect changes in the 
overall radioactivity of the strata as a 
function of the depth of the well. The 
sequence of such changes is compared 
carefully with other producing wells in 
the same general area, paying particu- 


lar attention to sharp minima in the 
activity. 

By means of a relatively new bom. 
bardment technique, a further differep. 
tiation can be made, inasmuch a5 
hydrogenous materials such as oil or 
water react quite differently when bom. 
barded with a stream of neutrons than 
do non-hydrogenous materials such as 
granite, sand, limestone, or salt. A 
stream of fast neutrons impinging on a 
non-hydrogenous target of reasonably 
high atomic number emits high-energy 
gamma radiation through a neutron 
inelastic scattering process. This sec. 
ondary gamma radiation can be re. 
corded by suitable radiation-detection 
instruments. Neutrons striking a target 
rich in hydrogen atoms are slowed 
down and absorbed. The secondary 
gamma radiation emitted in this case 
is much less energetic, and the reading 
on the instrument is, therfore, reduced. 
This principle is used today to supple- 
ment the ordinary gamma-ray log. 

A combination of a high primary 
and a high secondary gamma radiation 
indicates that the stratum is probably 
granite. Within such a stratum, a local- 
ized combination of a low primary and 
a low secondary gamma radiation indi- 
cates a porous zone which may con- 
tain oil (or water). A high primary and 
a low secondary gamma radiation may 
indicate a shale formation. Other com- 
binations indicate the presence of salt, 
limestone, or sand. 

One of the several advantages of the 
gamma-neutron well-logging method is 
that extremely accurate records can 
be kept of the position and thickness 
of the strata. It is, therefore, possible 
by gun-penetration methods to open 
the casing at precisely the point corre- 
sponding to the hoped-for oil-bearing 
layer. It is likewise possible to seal off 
water-bearing layers. The accuracy in 
location is said to be 2 ft regardless of 
the depth of the well. 

Acidizing Control. Another way in 
which the byproducts of atomic energy 
are being used to help the petroleum 
industry is in the control of oil-well 
acidizing. As most of you know, the 
rate of flow of an oil well depends, 
among other factors, on the porosity 
of the formation. This porosity is re- 
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1. Permits controlling site of acid action Advantages: 
2. Increases efficiency of oil production 1—Immediate indication of improper operation 
3. Saves time and money 2—No interference with production A\ 
4. Less hazardous than removing pipe 3—Possible automatic adjustment of flow rate SI 
D} 
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Highly specialized process controls are used to produce 
the finest in seamless WELDING FITTINGS 


Only Globe, among manufacturers of welding fittings, 
produces its own seamless steel tubes. Specialized pro- 
cesses at every stage of manufacture from billet to tube 








— to fitting — insure uniform high quality. Thorough 
inspection and continuous laboratory control guarantee 
strict conformity to rigid specifications. 


ara 






Now ... you can get these high-quality fittings when 
you need them — in the quantities you want. Just get 
in touch with your nearest Globe distributor. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago * Cleveland * Detroit * New York * Philadelphia ° St. Louis 
Denver * Houston * San Francisco * Glendale, Cal. 


Producers of Globe Welding Fittings — Globe seamless stainless steel tubes — 
alloy — carbon seamless steel tubes — Gloweld welded stainless steel tubes — 
Globeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF 
SIZES AND WEIGHTS THROUGH GLOBE ony. inte 
DISTRIBUTORS IN ALL KEY CITIES — Welding Finings catalog. 
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Here is one of the highly specialized manu- 
facturing eperations that insure Globe quality 
io -— piercing the billet to 

ao / form a seamless tube. 
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Advantages: 
1—Radioactive ‘marker’ can be traced over long distance 
2—*‘*Marker’’ spreads to only smali oil volume 
3—Permits separation of crudes with minimum of loss 
4—Method quick and requires no sampling 








RADIOACTIVE IRON — Fe59 
FOR FRICTION AND LUBRICATION STUDIES 
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duced with age as particles of lime- 
stone or dolomite are deposited in the 
interstices. When production drops to 
an uneconomical level, the well can be 
treated with 500 gal to 3000 gal of 15- 
per-cent hydrochloric acid, under pres- 
sures as high as 2000 psi, to dissolve 
some of the calcium and magnesium 
carbonates and re-establish the flow. 
This process, called oil-well acidizing, 
has been in use for the past 20 years. 
To avoid wasting most of the acid on 
non-producing limestone formations, it 
is necessary to control accurately the 
position of the acid in the well. 

The well is filled with oil, and the 
acid is introduced into the bottom of 
the well through a 2-in. tubing within 
the casing. The oil, being lighter than 
the acid, is displaced upward into the 
annular space around the tubing. When 
the acid reaches the desired level, i.e., 
covering the suspected oil-bearing for- 
mation, pressure is applied to the oil- 
filled annulus by a pump truck at the 
surface. This holds the acid-oil inter- 
face at the desired depth in the well. If 
the pressures exerted both by the acid 
pump truck and the oil pump truck are 
increased properly, the acid can be in- 
jected into the formation in a con- 
trolled, desirable manner. Numerous 
methods have been used in the past to 
establish the position of the acid-oil 
interface in the annular space, but most 
of these have not been very satisfac- 
tory. Today a small quantity of radio- 
active iodine is added to the hydro- 
chloric acid. 

The position of the acid-oil inter- 
face is controlled by the response of a 
Geiger counter lowered within the 
inner tubing to the desired level. The 
inner tube is filled with radioactive 
acid, which results in a rather high but 
steady background, and the meter then 
responds to the rise and fall of the acid- 
oil interface in the annular space be- 
tween the 2-in. inner pipe and the outer 
casing. By the use of the radioactive iso- 
tope method, it is not necessary to re- 
move the inner tubing. This technique 
has been in routine use in the oil fields 
of Kansas and Oklahoma for more than 
two years. In one case an abandoned 
field has been reactivated, and is being 
redrilled as the result of information 
gained by this type of operation. 
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Pipe-Line Transportation. I am sure 
everyone in the Division of Transpor- 
tation of the API are familiar with the 
use being made of radioactive sub- 
stances to mark the interface between 
two types of petroleum product flowing 
in a pipe line. Two main advantages 
are realized from this. First, the inter- 
face is situated at the receiving station 
much more rapidly and accurately than 
before; and, second, it simplifies enor- 
mously the complex task of pipeline 
scheduling when a single pipe line is 
used to transport a dozen or more dif- 
ferent products to be delivered to va- 
rious customers. I have heard that in 
one pipe line system extending 560 
miles from Salt Lake City, Utah, to 
Pasco, Washington, each use of the 
radioactive marker technique has saved 
approximately 150 bbl at a reprocess 
cost of $1500. On this basis, it is 
stated, the cost of the measuring equip- 
ment was recovered in approximately 
one week of operation. It has also been 
found possible to use the gamma radia- 
tion from the marked interface to start 
and stop pumps automatically. 

Radioactive Tracers. Another use of 
radioactive material associated with 
the petroleum industry and now con- 
sidered: classic is the measurement of 
wear and lubrication in a test engine 
containing radioactive piston rings. 
These piston rings are irradiated in a 
nuclear reactor, and thus some of the 
atoms in the iron become radioactive. 
The lubricating oil under test is added 
to the assembled engine, and the radio- 
activity of the oil is measured as the 
test proceeds. The engine need not be 
dismantled between measurements, and 
the same irradiated piston ring may 
be used in from 50 to 100 tests. The 
sensitivity of the method using a scin- 
tillation counter is such that significant 
measurements of wear can be deter- 
mined after a running time of but 15 
min to 30 min. ; 

It is, therefore, possible to measure 
rapidly the effect of engine loads, 
speed, water-jacket temperature and, 
of course, variations in the lubricating 
efficiency of different oil formulations. 
One West Coast oil company has esti- 
mated the savings possible in carrying 
out a test program which normally 
would have cost $1,000,000 by con- 


ventional test methods and would have 
required 60 years’ effort with the equip- 
ment available before the advent of ra- 
dioactive tracers. This isotope tech- 
nique was instrumental in obtaining the 
same information in 4 years, with the 
research budget totaling $35,000. 
Still another place where radioac- 
tive tracers have been used to advan- 
tage is in measuring the circulation 
rate of catalyst beads in large petro- 
leum catalytic crackers. For example, 
one oil refinery has tagged some of the 
catalyst beads with radioactive zirco- 
nium-95 and measured the emitted 
gamma radiation through the walls of 
the reactor to obtain the circulation 
rates directly. One ring of Geiger count- 
ers is fastened around the top of the 
catalyst chamber, and a second ring 
around the bottom. When one of the 
radioactive beads passes the first ring 
of counters, the counter response is 
registered on a meter. When the same 
bead passes by the second ring, the 
meter is again actuated, and the elapsed 
time between these events is noted. 
From the elapsed time and the known 
weight of catalyst between the two 
rings, the circulation rate, in tons per 
hour, can be obtained quite simply. 
The equipment described is now in 
routine use in almost all of the Houdry 
plants operated by this particular com- 
pany. In one outstanding case, in a Salt 
Lake City refinery, the cracking opera- 
tions were producing off-specification 
gasoline. The radioisotope method was 
brought in as an emergency measure, 
and was credited with removing the 
difficulty within 24 hours, saving re- 
placement of 4 to 6 tons per day of 
catalyst at $300 per ton and averting 
a shutdown estimated to cost $100,000. 
Also in the Refinery. One of the im- 
portant future methods by which solid 
hydrocarbons will be converted to 
liquid fuels is through the so-called 
Fischer-Tropsch synthesis. This, of 
course, involves the reaction of carbon 
monoxide and hydrogen in the pres- 
ence of an iron catalyst to form, among 
other things, saturated hydrocarbons. 
The mechanism whereby hydrocarbons 
are produced from this reaction is not 
clearly understood. One theory sug- 
gested that this reaction might proceed 
by way of metal-carbide formation, 
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YOUNG HEAT TRANSFER PRODUCTS 
Are ALL Engineered to Work Together 


‘‘Mono-Weld 
Jacket Water Coolers 
Rugged, welded-steel construction assures 
maximum strength with minimum weight 
for stationary or semi-portable equipment. 
Core sections readily replaceable. Tanks 

easily removed for cleaning. 





“VAD” Cooling and 
Condensing Units 
Vertical air discharge permits compact 
multiple unit installations without loss of 
efficiency due to cross winds. Low-level 
mounting, low-cost installation, easy in- 
spection and maintenance are features. 


YOUNG RADIATOR COMPANY 


Dept. 214-A, Racine, Wisconsin 


Plants at Racine, Wisconsin and Mattoon, IIlinois 


aa 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 


Diesel Engine Applications 


Heating, Cooling, Air 
Conditioning Products for 
Home and Industry 
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for more than 25 years 





‘‘Full-Flow”’ 

Jacket Water Coolers 
Sturdy, welded-steel frame with specially- 
designed Young ‘“‘Full-Flow’ cast tanks. 
Flexible mountings absorb vibration, allow 
for expansion and contraction. Tanks easily 
removed for cleaning. 





Standard “HC’’ Cooling and 
Condensing Units 
Horizontal core construction with vertical 
air discharge. Rugged structural design; 
wide choice of cores; complete with fans, 
power plants and controls. In single or 

multiple type units. 


without obligation. 


For a full picture of the complete Young Line of heat 
transfer equipment, write for a free copy of General 
Catalog No. 148. For more detailed information on any 
of the products shown above, please state which products 
interest you most, and a complete catalog will be sent 


Shell and Tube 

Heat Exchangers 
Available in 690 standard models, single 
to four-pass, fixed and removable tube 
bundles. Unusually close-tolerance con- 
struction assures maximum cooling with 
minimum weight. Calculator available. 
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Special ‘‘HC’’ Cooling 

and Condensing Units 
Specially designed, space-saving units, or 
extra-large capacity cooling and condens- 
ing units can be made to exact specifica- 
tions. Includes standard equipment; acces- 
sories, optional. 


Youn! 











OIL FIELD REPRESENTATIVES: BD 
J. R. MEEK COMPANY, 1341 S. Boston St., Rm. 109, Tulsa. 
FLOURNOY & EVERETT, INC., 5043 Santa Fe Ave., Los Angeles. 
HAROLD J. YOUNG, 206 Montgomery Bidg., Muskegon. 

JONES & LAUGHLIN STEEL CORP., Supply Div., 106 Main St., Bradford, 
Penn.; Union Commerce Bldg., Cleveland; 401 Liberty St., Gateway Center, 
Pittsburgh; Clarksburg, West Virginia. 

Other Representatives in Principal Cities 
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TWO GULF OIL scientists use radioisotopes to trace reaction that makes gasoline from coal. 


with subsequent reduction of the car- 
bide by hydrogen. To determine if this 
possibility might be correct, an experi- 
ment was carried out whereby some of 
the catalyst was initially converted to 
carbide utilizing carbon-14, a radioac- 
tive form of carbon. This carbide was 
then used as the catalyst for prepara- 
tion of product hydrocarbons. The 
radioactivity of the resulting hydrocar- 
bons was practically zero—indicating 
that very little, if any, of the reaction 
took place through an intermediate 
carbide step. While not explaining how 
the reaction does occur, this did elimi- 
nate one possibility. 

And, Further, in Research. Yet an- 
other use of an atomic energy tech- 
nique was recently carried out in a re- 
search project which tended to show 
that petroleum is being created even 
today in the material being deposited 
on the ocean bottom. Only very slight 
concentrations of hydrocarbons were 
found in this muck, but nonetheless 
enough definitely to prove that such 
were present. Of course, a “doubting 
Thomas” could always maintain that 
this small amount of hydrocarbon 
could have diffused from oil pools far 
below that ocean bottom, and thus not 
correspond to new oil, but to conven- 
tional petroleum, produced eons ago. 

To test this hypothesis, some of the 
“new” oil was examined by the very 
sensitive counting technique developed 
by Dr. Libby at the University of Chi- 
cago to determine the age of archeolog- 
ical specimens by their content of car- 
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bon-14. All living matter contains 
traces of carbon-14 made by the cos- 
mic ray bombardment of nitrogen in 
the air. Ordinary petroleum that has 
been out of contact with living matter 
for many thousands of years shows 
practically no carbon-14 activity, as 
any present has long since decayed. 
This “new” oil, however, turned out to 
have considerable carbon-14 activity 
present, thereby proving that it orig- 
inated in comparatively modern times. 

In the Cause of Peace. The fact that 
the petroleum business has discovered 
such varied uses for the byproducts of 
atomic energy is most pleasing to those 
of use interested in promoting the 
peacetime atom. We feel that this points 
up the kind of worthy assistance the 
secondary products of atomic fission 
can offer numerous other industries, 
provided sufficient attention is given 
the matter. It also serves as positive 
evidence that the petroleum industry 
—even for all of its 94 summers—is a 
keen, alert, fast-on-its-feet organiza- 
tion, eager and ready to take advantage 
of whatever new techniques basic sci- 
ence brings to the fore. This means that 
the petroleum industry should prove a 
worthy adversary in those areas where 
atomic energy will offer a challenge. 

A Possibility. In spite of my earlier 
statement that our two fields will not 
be generally competitive, there are sev- 
eral areas where competition to some 
extent seems inevitable. Even though 
atomic energy will probably not render 
obsolete any present equipment ener- 
















































gized by fossil fuels, there are three 
categories where it is within the realm 
of possibility that future units may find 
atomic fuel more economical than a 
petroleum product. These include: 

a. Oil- or gas-fired boilers for process 
heat or electric power production 
(~ 100,000-kw capacity or more), 

b. Diesel - powered electric plants 
(5000-kw capacity to 25,000-kw ca. 
pacity). 

c. Large prime movers (ships, large air- 
craft). 

This Is All Yours! Because of “crit. 
ical-size” considerations and shielding 
requirements, it is fairly safe assump- 
tion that atomic energy will not com- 
pete with petroleum as fuel in the pack- 
aged-power field covered by units of 
1-hp to 1000-hp equivalent. This means 
that automobiles, trucks, tractors, small 
naval craft, most aircraft—and prob- 
ably even locomotives —as well as 
home-heating units, will not be eco- 
nomically feasible with atomic energy, 
And there is no cause to fear that 
atomic energy can preempt any of the 
growing petrochemical field. 

Consequently, it is clear that a good- 
ly percentage of your present outlets 
for petroleum products will remain un- 
challenged, irrespective of what strik- 
ing advances occur in nuclear science 
and technology. Even the areas of pos- 
sible competition which I staked out 
above are at best academic in char- 
acter today, and will require years of 
experimentation and experience before 
materializing into concrete threats. It 
is to be noted, however, that methods 
of transportation are within, as well as 
beyond, these areas; and, for this rea- 
son, progress in the industrial develop- 
ment of atomic energy should be of 
considerable interest to you. Let us 
analyze how each of the three cate- 
gories stacks up at the present time. 


Atomic Potential 

1. Central-Station Power Plants. 
Coal is the predominant fuel for most 
large central-station thermal electric 
plants in the United States today. Ina 
few regions—notably the Southwest 
and the Far West, however, natural gas 
and fuel oil are employed. The average 
cost of a kilowatt-hour of electricity 
generated in large U.S. power plants 
is about 7 mills. The fuel costs a little 
more than 3 mills; fixed charges, ie., 
cost of money for capitalization of 
plant, depreciation, taxes, profit, and 
insurance, account for a little less than 
3 mills; and operation and mainten- 
ance average 1 mill. The President's 
Materials Policy Commission, in its re- 
port submitted last year, indicated that 
adequate supplies of fossil fuel would 
be available to provide all U.S. electric 
power requirements for the next 25 
years, and at real costs not substantially 
greater than exist today. Consequently, 
if large nuclear power plants are to 
gain a foothold in our country during 
the next 24% decades, they must gen- 
erate electric energy at a cost not ex- 
ceeding the 7-mill figure. Can this be 
done? 

To answer this query, we must first 
acknowledge that nuclear power plants 
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will look and function very much like 
conventional power plants, the major 
difference being that the boiler and 
coal-handling facilities of the conven- 
tional station would be replaced by a 
nuclear reactor and accompanying heat 
exchanger. As yet we know of no prac- 
tical method for converting fission 
energy directly into electric energy. To 
a degree, this helps define the problem 
because we can then get a line on the 
situation by determining what one 
could afford to pay for the reactor and 
nuclear fuel in order that the total cost 
of power be 7 mills per kilowatt-hour. 
The government has not yet set a price 
on natural-uranium fuel rods for power 
reactors, but a figure which is deemed 
reasonable by a number of people who 
have speculated on this subject is $35 
per pound. 

If we assume that, as a practical mat- 
ter in a converter-type solid-fuel re- 
actor, 1 per cent of the uranium atoms 
present can be split before the buildup 
of fission products and radiation dam- 
age require that the fuel rods be re- 
moved from the reactor and thrown 
away, the resulting fuel cost turns out 
to be 1.3 mills per kilowatt-hour. It 
might seem that we are being profligate 
in suggesting that the spent fuel rods be 
thrown out when they still contain 
roughly 99 per cent of the uranium 
charged. In view of the intense radio- 
activity of the fission products present, 
however, and the reduced content of 
fissionable atoms in the rods, it ap- 
pears that the cost of recovery of uran- 
ium by present processing methods 
would be greater than simply purchas- 
ing new fuel rods. Perhaps the term 
“throw away” is an unfortunate choice 
of words here because the spent fuel 
can be stored for later recovery if and 
when the economics of the situation 
warrants such action. This, of course, 
ignores possible credits for the fission 
products or a premium price for the 
contained plutonium, but it is not clear 
that either of these products merits 
serious consideration at the moment. 
Thus far the outlook for nuclear power 
seems favorable, inasmuch as we are 
saving roughly 2 mills per kilowatt- 
hour in fuel cost. However, this optim- 
ism fades when we start looking at the 
telative costs per installed electrical 
kilowatt capability of a coal-fired steam 
boiler and a reactor plus heat ex- 
changer. The cost of the former ranges 
from $80 to $100. We have no com- 
parable figures on power reactors, since 
no large central-station nuclear power 
plant has ever been built; but published 
“guesstimates” of the latter have been 
in the neighborhood of $500 per kilo- 
watt. 

_ If we capitalize our 2-mill fuel sav- 
Ings—assuming 1312 per cent fixed 
charges, and that the plant operates 
7000 hours annually—we find we can 
tolerate spending an extra $100 per 
kilowatt on the reactor, or a total of 
roughly $200. When this is compared 
With the $500 guesstimate, it seems 
Clear that nuclear power is not com- 
petitive today if the above assumptions 
are valid. Obviously, the situation is 
hot really this clean-cut. Perhaps a re- 








Radioisotopes in Industry 





Fixed Source 
(Measure change in radiation intensity) 
1. Radiography 
2. Thickness gage 
3. Liquid level gage 
4. Density meter 
Movable Source 
(Locate or follow marked object) 
1. Liquid flow through pipe 
2. Location of ‘‘go devil” 
Tracer 
(Physical transfer) 
1. Friction wear 
2. Solid Diffusion 
Tracer 
(Physical—chemical transfer) 
1. Detergency 
2. Mineral flotation 
3. Movement of preservative 
Tracer 
(Mechanism of Reaction) 
1. Role of catalysts 
2. Fischer Tropsch Synthesis 
3. Source of coke sulfur 


actor can be built for less than $500 
per installed kilowatt even today; 
maybe a more realistic price for uran- 
ium fuel elements is $20 per pound in- 
stead of $35. Perhaps one could run to 
2 per cent burnup instead of 1 per cent. 
Maybe there will be a market for pack- 
aged fission products, or a premium 
price might be offered for plutonium 
beyond its ordinary fuel value. These 
and other imponderableés cause us to be 
hopeful that one day nuclear power will 
be able to stand on its own feet, but 
this day is evidently in the future. To 
hasten this day the AEC announced re- 
cently that it has initiated a power pro- 
ject involving a nuclear reactor which 
will produce a minimum of 60,000 kw 
of electricity. 

2. Package Power Units. There are 
a number of locations, even in con- 
tinental United States, that are remote 
from supplies of conventional fuels and 
yet do have modest electric power re- 
quirements. When the power need is in 
the 5000-kw to 25,000-kw range, it is 
most conveniently supplied today with 
diesel units, and generating costs may 


run as high as 15 mills per kilowatt- 
hour, depending on the transportation 
costs for the fuel. Owing to the essen- 
tially weightless character of nuclear 
fuel, one pound of fissionable mate- 
rial possessing the heat equivalent of 
thirteen hundred tons of coal, consider- 
able thought has been given to the 
possibility of developing a package 
nuclear power plant which might more 
readily prove competitive with small 
remotely located conventional plants 
than with a big domestic central-station 
facility. Studies on paper indicate that 
a nuclear power plant would come 
close to hitting the target here, but the 
uncertainties are sufficiently great that 
no responsible private group has evi- 
denced serious interest in tackling a 
project of this nature with its own 
money. Were the government to 
finance a prototype unit of this size 
which showed power costs even mar- 
ginally economic, it is felt that a num- 
ber of industrial groups would then be 
willing to follow up with units entirely 
financed by private capital. 

3. Nuclear Power for Propulsion. 
From a technical standpoint, it would 
seem far more difficult to perfect nu- 
clear energy for the propulsion of ve- 
hicles and vessels than for the genera- 
tion of central-station electric power. 
The cold-war urgency that our nation 
possess superior military might and the 
accompanying relaxation of strict eco- 
nomic requirements as gaged by com- 
mercial standards for military prime 
movers, however, has enabled us to 
carry mobile reactor development to a 
more advanced state than the central- 
station analogue. In fact, the STR* 
prototype unit has been operated suc- 
cessfully at the National Reactor Test- 
ing Station in Idaho, and it is fully ex- 
pected that a nuclear-powered sub- 
marine will be plying the high seas 
some time next year. It has recently 
been announced that the “Nautilus” 
will be launched next January. The in- 
congruity of this seeming paradox, 
wherein by joint AEC-Navy effort our 


*STR = submarine thermal reactor. 
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IF YOU'RE PLAGUED 


A. an engineer responsible for efficient, eco- 
nomical plant operation, you know only too 
well that corrosion of steam and condensate 
lines can send costs skyrocketing through pipe 
replacement, interrupted production, and in- 
creased labor and maintenance. Perhaps you, 
like many other engineers, have tried stop-gap 
methods to check the problem only to find 


them partially effective or far too costly. 


Realizing the importance of this major indus- 
trial problem, Betz Laboratories has developed 
its patented filming amine treatment. Here, at 
last, is a simple, inexpensive, and practically 
100% effective method of eliminating this 
costly and production-disrupting headache. 


For example, a linoleum company, operating 
at 150 psi and producing 300,000 pounds of 
steam per day, employed sodium zeolite sof- 
tening for a high bicarbonate raw water. The 
carbon dioxide content of the steam averaged 
40 ppm. Continued maintenance was required 
due to failure of condensate lines from the 


steam kettles and unit heaters. After the film- 


RETURN LINE CORROSION 


ing amine treatment was applied, maintenance 


records showed an annual saving of approxi- 
mately $8,000.00! And, a large part of this 
saving was obtained by eliminating weekend 


over-time work on pipe replacements. 


Why not take the first step toward ridding 
your plant of corrosion now? Call in a Betz 
Engineer. Ask him to show you how Betz 
Specialized W ater Conditioning Service can help 
you... quickly... economically ... effectively. 
W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: 


Betz Laboratories Limited, Montreal 1. 








See for yourself how 








Betz filming amine 








treatment eliminates re- 








turn line corrosion and 








reduces operating costs. 
Send for Technical 
Bulletin No. 124. 
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QUANTITATIVE-ANALYSIS FOR HYDROGEN IN HYDROCARBONS 
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per gram of carbon. 


ADVANTAGES 
1. Permits analyses in 5 minutes 
2. Probable error + 0.02% H. 





1. Absorption of beta radiation per gram of hydrogen is greater than 


2. Assembly operated as a nuil instrument using twin ion chambers. 
3. Calibration is made with pure hydrocarbons. 
4. Per cent hydrogen calculated from wedge position and density of sample. 


3. Corrections can be made for impurities (N, O, S, Pb, etc.). 
4. Independent of absolute strength of Sr-90 source. 





| 
Sr-90 
Source 


Reference 
absorber 











nation has accomplished the hard task 
of building a compact power unit and 
yet have only within the past months 
tackled the seemingly easier job of 
building a central-station plant, can be 
rationalized from overriding military 
needs and by reference to the relative 
economics of the two applications. 

The average power costs in a fleet 
submarine have been estimated by the 
U. S. Navy as some 8 cents per kilo- 
watt-hour, an order of magnitude 
greater than that which would be con- 
sidered justified for a large land-based 
commercial power plant. Beyond this, 
a super-speed chemically-powered sub- 
marine has power costs another order 
of magnitude greater—approximating 
$1.00 per kilowatt-hour. Thus it is 
clear that, in this unique area, nuclear 
power offers great promise both from 
the standpoint of lower cost and prem- 
lum performance. Still I think it would 
be erroneous to conclude that, just be- 
cause atomic submarines are practical, 
economic nuclear-powered tankers and 
merchant vessels are on the near hori- 
zon. On the other hand, the success of 
the nuclear submarine program rein- 
forces our confidence in the technical 
practicality of mobile nuclear power 
plants, and represents the first mile- 
stone in an approach to commercial 
vessels powered with nuclear fuel. 

At one time the U. S. Navy and the 
Atomic Energy Commission were pur- 
suing a project for the nuclear propul- 
sion of a large surface vessel, such as 
an aircraft carrier. Last spring a re- 
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determination by the Department of 
Defense caused this military require- 
ment to be withdrawn. In the course of 
the session just concluded, however, 
Congress authorized the expenditure of 
$7,000,000 for the initiation of con- 
struction on reactors which will con- 
tribute technical knowledge both to 
central-station power and the propul- 
sion of naval vessels. Therefore, it may 
be expected that future work bearing 
on the development of mobile reactors 
for surface ships will continue, al- 
though at a reduced pace. 

What does all this augur for you, 
who are concerned both with the trans- 
portation of petroleum in tankers and 
with the use of fuel oil by the U. S. 
Navy and the the U. S. Merchant 
Marine? In the same vein as the restau- 
rant owner who hung a sign on the 
door each noon “OUT TO LUNCH,” 
will your tankers one day employ nu- 
clear fuel to transport hydrocarbon 
fuel, or is this idea preposterous? At 
the moment nobody has the final an- 
swer. Preoccupation of the Atomic 


Energy Commission with the pressing* 


problem of assuring the common de- 
fense and security has prevented any- 
thing other than the briefest look at 
this possibility. It is of interest that a 
joint paper study of merchant-vessel 
propulsion by nuclear power is cur- 
rently being initiated by the Atomic 
Energy Commission and the U. S. 
Maritime Commission. And you are 
also no doubt aware that a fortnight 
ago the AEC anounced that the New- 
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On the Rancho Pipe Line 
quality welds cost less because 


LINCOLN WELDERS- 
ELECTRODES SPEED 
PIPE LINE WELDING 


A ON most pipe lines today, standard 
welding procedures on the 24-inch 
Rancho Pipe Line call for three passes of 
Lincoln ‘“Fleetweld 5” electrodes. And 
for good reason! Experience shows “‘Fleet- 
weld 5” welds are solid, uniform, and 
free of pin holes, giving pressure-tight 
joints ...at lowest cost per foot of weld. 


Preference of pipe line contractors for 
“Fleetweld 5” comes from ‘“Fleetweld’s”’ 
strong, unidirectional arc giving deep 
penetration without sacrifice in speed. 
Easier to handle, ‘‘Fleetweld 5’’ operates 
efficiently in flat, vertical, and overhead 
positions, assuring top quality of weld 
metal throughout the pipe joint. 


Companion to “Fleetweld”’ is the Lin- 
coln “Shield Arc” engine-driven welder 
... all-time favorite with the men on the 
line for its Dual Control. To simplify 
welding, “Shield Arc’s’’ Dual Control 
instantly sets both right type of arc and 
right arc intensity for the specific job. 
Thus top speed and top quality welds are 
teamed to save welding manhours and 


cut costs. 


On the Rancho 
Line, welder 
completes final 
pass on 24-inch 
line with Lin- 
coln ''Fleet- 
weld 5” elec- 
trode. 





200-Amp Lincoln “Shield Arc” with Dual Con- 


‘trol suits the arc to the job to speed pipe welding. 


GET THE FACTS—Send for bulletin, ‘‘Building Bet- 
ter Pipe Lines,” giving procedures on pipe line weld- 
ing. Available by writing on your letterhead to 


THE LINCOLN ELECTRIC COMPANY 
Dept. 2813, Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM *4691 





Type R2R Process Pump 














No. 01580 B 


a 


3 


TYPE R2R pane 











Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
pumps can be disassembled without discon- duty, process pumps are available in eight- 
necting the suction and discharge piping. een different sizes, enabling our engineers 
By first removing the spacer from the to furnish units specially designed and con- 
spacer type coupling, and unbolting the structed for the particular work to be per- 
casing from the cradle the entire cradle formed. 

and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 









Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 


Durable Duplex Packed Piston Pat- 


Pump tern Steam Pump, Side Pot Type 


ESTABLISHED /869 


\ DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND. 


323 W TENTH S7. 


Branch Offices: NEW.. YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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port News Shipbuilding and Drydock 
Company had started a self-financeg 
vessel propulsion study which yj 
continue for one year. 

Prior to this the only serious treat. 
ment of this general problem which has 
come to my attention is that carried out 
in 1951 by a group of Harvard Business 
School students under the direction of 
Professor Georges Doriot. This study 
appears as a chapter in the mimeo. 
graphed publication, “Swords into 
Plowshares.” They considered the 
feasibility of nuclear propulsion for 
dry-cargo vessels in the North Atlantic 
trade. In view of the expected higher 
capital cost for a reactor system as 
compared to an oil-burning unit, it was 
decided at the outset that only for a 
really high-speed vessel (~ 35 knots) 
would nuclear power be at all justified. 
This, in turn, demands a structurally 
stronger hull and twin screws, which 
make the basic nuclear ship consider- 
ably more costly than a conventional 
vessel of the same cargo capacity, even 
aside from the propulsion unit. Their 
basic analysis consisted in comparing, 
on an annual basis, the operation of a 
20-knot C-4 “Mariner-class” dry-cargo 
vessel and a hypothetical nuclear- 
powered craft of equivalent cargo ca- 
pacity boasting a 35-knot speed. With 
this choice of equipment, a determina- 
tion was attempted of the funds which 
a commercial ship operator could af- 
ford to invest in a nuclear-powered 
ship to realize the same percentage re- 
turn on his investment as the “Mari- 
ner” would yield. The premise was that, 
given this equivalent return and the at- 
tendant advantages of higher speed, 
the choice would go to the nuclear ship. 

Several important assumptions un- 
derlie the findings of this study: 

1. It was assumed that, while the 
rated cruising speeds of the “Mariner” 
and nuclear ship were, respectively, 20 
knots and 35 knots, adverse weather 
and harbor approaches would reduce 
their projected annual averages to 17 
knots and 32 knots, respectively. 

2. The assumption was also made 
that a nuclear ship will never be built 
without reasonable assurance of a vol- 
ume of trade required to support it. 
Thus a hypothetical load factor of 95 
per cent, somewhat above the stated 
break-even point for current operating 
experience, was chosen for the nuclear- 
powered vessel. 

3. The additional assumption was 
made that cargo-handling time can be 
significantly reduced in the future as 
more attention is directed to the tech- 
niques of materials handling and me- 
chanization. The thesis was accepted 
that cargo handling could be carried 
out on a 3-shift 24-hour basis, even 
though present union rules limit cargo 
handling operations to a 2-shift 16- 
hour basis. 

4. The Harvard group further 
adopted the view that premium rates 
will be justified for freight carried at a 
higher speed. Justification for this 1s 
found in the higher rates secured for 
air freight. Purely on the basis of the 
relative speed involved, they chose 4 
20-per-cent to 50-per-cent premium 


THE PETROLEUM ENGINEER, January, 1954 





over t 
c 
a 
the in 
$5,00 
capite 
cases. 
in a 
pared 
react¢ 
can b 
6. 
charg 
tion i 
culati 
be so 
Tw 
—on 
the o' 
tive ¢ 
cargo 
the bi 
cargo 
day < 
by 0! 
mech 
prem 
sume 
venti 
rates. 
hand! 
24-h« 
hand. 
was | 
cent 
taken 
Ur 
assun 
were 
i. 
proxi 
will, 
decli 
$15,¢ 
vestn 
$35, 
that | 
of th 
2. 
any ¢ 
the t 
and | 
ous 2 
value 
ble. 
hand 
venti 
annu 
carge 
sumi 
capa 
knot 
more 
Henc 
incre 
Der-c 
ried 
will | 
ina 
sider 
whic. 
the v 
be de 
is cl 
chos 
migh 
3. 
nucl 
that 
depe 
prem 


THE 









over the conventional ocean rate for the 
particular route selected. 

5. They believe that, in addition to 
the investment in the ship, an additional 
$5,000,000 is required for working 
capital and other facilities in both 
cases. This makes the total investment 
in a “Mariner” $13,500,000, as com- 
pared to a total of $19,000,000 plus 
reactor and fuel inventory costs which 
can be assigned to the nuclear ship. 

6. Finally, they concluded that no 
charge need be made for fuel consump- 
tion in the nuclear ship, because cal- 
culations suggested that such costs may 
be so low as to be negligible. 

Two extreme cases were considered 
—one involving optimistic estimates, 
the other based on the more conserva- 
tive appraisals. In case I (optimistic), 
cargo handling was assumed to be at 
the best attainable rate for general dry 
cargo on the basis of a 24-hour working 
day and a reduction in handling time 
by one-third as a result of increased 
mechanization. The highest possible 
premium for increased speed was as- 
sumed to be 50 per cent above the con- 
ventional trans-Atlantic ocean-trade 
rates. In the pessimistic case, cargo 
handling was still assumed to be on a 
24-hour basis, but no reduction in 
handling time due to mechanization 
was allowed. Further, only a 20-per- 
cent premium for increased speed was 
taken here. 

Under the foregoing hypotheses and 
assumptions, the following conclusions 
were reached as a result of the study: 

1. A 35-knot nuclear ship of ap- 
proximately 25,000 tons gross weight 
will, when the cost of mobile reactors 
declines to levels between $4 to 
$15,000,000, still represent a total in- 
vestment between $25,000,000 and 
$35,000,000. This figure is 2 to 3 times 
that required for a 20-knot “Mariner” 
of the same cargo capacity. 

2. The useful work performed by 
any dry cargo ship is strictly limited by 
the time spent in handling cargo into 
and out of the hold. Without continu- 
ous 24-hour loading and unloading, the 
value of increased speed will be negligi- 
ble. Even assuming continuous cargo 
handling on a 24-hour basis and con- 
ventional stevedoring, 35-knot ship will 
annually move only 33 per cent more 
cargo than the 20-knot “Mariner.” As- 
suming a one-third increase in handling 
capacity from mechanization, a 35- 
knot ship will achieve only 40 per cent 
more tonnage than the 20-knot ship. 
Hence, at comparable freight rates, the 
increased utilization resulting in a 40 
per-cent greater annual tonnage car- 
ried by virtue of the speed advantage 
will not in itself justify the investment 
in a nuclear ship. Of course, had con- 
sideration been given to liquid cargoes 
which can be unloaded in shorter times, 
the value of the increased speed would 
be definitely enhanced. Consequently it 
is clear that, had oil tankers been 
chosen for study, different conclusions 
might have resulted. 

3. Justification for the dry-cargo 
nuclear ship and for speed in excess of 
that obtainable in the “Mariner” will 
depend heavily upon the availability of 
Premium freight rates for the increased 
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, NUGENT FILTERS 
HANDLE THE COMPLETE JOB 
on this 1170 H.P. 

Shai Si: Mee Pumping Station Diesel 


ting. Shows flow of ; ° ° 
water to the jackets. LOCATED at Stateline Station, Union City, 


FIG. 1366 
NUGENT 


Ind., the 8 cylinder Alco diesel illustrated 
is a vital cog in the Gulf Oil Company’s 
Tulsa-Lima Pipe Line. That’s why the fuel 
oil and the entire lubrication system of this 
1170 H.P., Turbo-charged engine is pro- 
tected by Nugent filters and a Nugent 
Sight Flow indicator. 


A Nugent #1R Duplex Fuel Oil filter 
on suction of fuel pump and Nugent +1R 
on discharge of fuel pump keeps the fuel 
oil clean for trouble-free injection —a 
Nugent +4L4 Engine Lube filter cleans all 
the engine lube oil in circulation every cycle 
before going to the bearings. A Nugent 
Sight Flow indicator provides a_ visual! 
check on water flow to the jackets. 











Size #4L4 Engine Lube 
Oil Filter. By actual test, Nugent filters remove par- 
ees a ticles as small as a few microns and prevent 
. a them getting to where they can accelerate 
wear and tear and shorten engine life. In 
addition Nugent Filters offer a choice of 
full flow or by-pass filtering with the same 
unit. Recharges are inexpensive and easy 
to install. Simple piping makes installation 
no problem. 






| 1 
OLD 


2 
bn es 





ee Write for descriptive literature that shows 
Nugent Duplex Fuel Oil how to insure the long life of your diesel. 
Filter. 
NUGENT ; 
— | Wm. W. & Co., Inc. 





S=— 416 N. Hermitage Ave. CHICAGO 22, ILLINOIS 















ifting a heavy mud tank assembly into 
place, two Koehring 304 Truck Cranes (above) 
worked as a team... exerted a total lift capac- 
ity of 50 tons. As the cranes inched the bulky 
load into position, power-boom lowering pro- 
vided safe, positive control. Mechanical booster 
clutch on each crane retained exceptionally 
accurate “feel” of load during lifting and lower- 
ing. On heavy work like this, Koehring 304 
booster clutch provides another important ad- 
vantage. It reduces operating effort . . . re- 


® cranes up to 79% 9 Ys TON 


E-18 


To obtain more information on products advertised see page E-65 








quires only one-third to half the lever pull of 
a straight manual clutch. 

This heavy-duty 25-ton crane also converts to 
dragline, clamshell, pile driver, %4-yard shovel 
or hoe .. . is available on rubber-tired truck, 
cruiser mounting, or heavy-duty crawlers to suit 
all working conditions in the oil field. Get com- 
plete details from your Koehring distributor, or 
write for your copy of new 36-page 304 catalog. 

KOEHRING COMPANY 


MILWAUKEE 16, Subsidiaries: PARSONS 
WISCONSIN KWIK-MIX « JOHNSON 


So it ae ae 
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SMOOTH TRAILING, easily spotted at pouring location, 
Kwik-Mix 6-S Dandie gives you on-the-spot mixing for 
concrete slabs, footings and other widely-scattered jobs 
around refineries, drill sites, booster stations. Here are 
some of its operating advantages for one-man mixing 
and pouring: 


SELECTIVE SKIP SHAKER engoges automatically to 
speed flow of materials into drum . . . can be set for 
shaking when skip is full or partially empty .. . is easily 
disengaged when no shaking is needed. 


AUTOMATIC WATER SYSTEM is accurate within a 
fraction of a pint... valve opens automatically as skip is 
raised, water enters drum with aggregate at proper time + + it 
to eliminate clogging. Folding action of blade-and-bucket Another Kwik-Mix “work-saver”... 
drum double-mixes every batch at no increase in mix time. 








3'’%-S Dandie concrete mixer is as mobile as a 


. 2-wheel cart. Balanced light weight and handy 
TILTED FLOW-LINE DISCHARGE CHUTE with easy push-down tow pole provide safe, one-man spot- 


toggle lever control reaches far into drum, catches all ting., Large drum opening and low 312-ft. shov- 
concrete, pours full batch in 7 seconds. eling height give easy charging. V-belt drive is 
silent, smooth, dependable. Convenient end dis- 
OPTIONAL 6-S EQUIPMENT: distribution spout, auxil- charge eliminates backing ond turning loaded 
i hoi ' Batch Oth izes: 3%-S wheelbarrow. Other Kwik-Mix 312-S models; side- 
lary hoist, water pump, Batchmeter. Other sizes: 3/2- discharge tilter, and end-discharge non-tilt. 
to 16-S ... also 10 cu. ft. Moto-Bug® power wheelbarrow. 


See Kwik-Mix distributor, or write. Wladl (a: KWW-MIX Co., Milwaukee 16, Wisconsin 
Send bulletins on: 1] 3/2-S [1] 6-S (F) 11-S [] 16-S Dandie mixers 





COMPANY 
STREET 


CITY : Eee eneerns 
C Also send bulletin on Moto-Bug power wheelbarrow. 








Bed SILER 
» 4 4 i 
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The Oil Industry’s 
Oldest 
Engineering Publication 


It’s The Petroleum Engineer, read and 
relied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Combined Edition’s all-industry cover- 
age are prepared especially for operat- 
ing men. ‘ 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 years for 
either Drilling and Producing, Oil and 
Gas Pipelining or Refining and Petro- 
chemical. Combined Edition rates are 
$5 a year or $10 for 3 years. 


The Petro leum 
im Gfimeer 


P. O. BOX 1589 DALLAS 1, TEXAS 
























































ARMSTRONG BROS. 





PIPE CUTTERS 


“ARMSTRONG BROS.” Three wheel and 
Standard wheel and roller Pipe Cutters are 
quality cutters throughout... built to give 
years of good service. 

“ARMSTRONG BROS.” drop forged Pipe 
Cutters are built for lifetime service with 
one-piece drop forged steel heat treated body 
and a replaceable hardened steel nut to take 
up the wear and thrust of handle screw. Used 
either as l-wheel (with 2 rollers) or 3-wheel 
(for close quarters). 

“ARMSTRONG BROS.” Knife Blade Cutter 
Wheels are machined from special alloy tool 

steel properly heat treated. They 
eut rapidly and easily, hold their 


Write for keen edge. 


Catalog 


ARMSTRONG BROS. TOOL CO. 
<a" 


“The Tool Holder People’ 
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5231 W. ARMSTRONG AVENUE « CHICAGO 30, ILL. 
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speed. Since cargo-handling time is the 
same in both cases, even with the time 
at sea for the nuclear ship only a little 
more than half that of the “Mariner,” 
the net time saving to the customer is 
not great. Yet, on the assumptions 
made in this trans-Atlantic example, 
the results suggest that the premium 
for the extra speed might have to be 
40 to 50 per cent over conventional 
ocean freight rates. They, therefore, 
conclude that a sizable premium must 
be forthcoming, and that there is some 
reason to doubt that the shipper or cus- 
tomer would be willing to pay that 
premium. 

4. The concept that larger ships and 
greater cargo capacities might permit 
further gains from a 35-knot speed is 
false. Although the prospects of a large 
increase in horsepower with relatively 
insignificant increase in the size of re- 
actors strongly suggest the possibilities 
of larger ships, again it is cargo-hand- 
ling time which governs. Thus doub- 
ling the size of the ship increases an- 
nual cargo capacity by only 20 to 30 
per cent, with the other stipulations as 
cited above. They, therefore, conclude 
that, if anything, nuclear ships will be 
somewhat smaller than the one pat- 
terned after the “Mariner.” It should 
be pointed out parenthetically that had 
they considered a turn around time of 
a day or less as is true with oil tankers 
this appraisal of larger vessels might 
have been much more optimistic. 

In view of the preceding, one ar- 
rives at the general conclusion that the 
probability of extensive use of nuclear 
power for high-speed surface merchant 
vessels in the near future is extremely 
nebulous. It might well be possible, 
however, to, justify the use of such ships 
to a very limited degree on heavily 
traveled trade routes wherein particular 
commodities require the additional 
speed and will support premium rates. 

As already indicated a possible criti- 
cism of the study might be made on the 
grounds that it was unwise to select an 
example wherein the premium-speed 
factor would be largely offset by the 
holdup time in loading and unloading. 
For example, a tanker study might 
show results considerably more promis- 
ing. On the other hand, it would be 
hard to rationalize any premium rate 
for the speedy delivery of a petroleum 
shipment so that the ultimate advan- 
tage of a nuclear tanker would depend 
on its greater annual tonnage. Even 
assuming zero turn-around time for 
tanker operation, the nuclear vessel 
considered above would hardly double 
the annual tonnage carried by a “Mari- 
ner” tanker. Thus we would still be 
able to invest little more than $4,000,- 
000 in reactor and fuel to compete on 
an even basis. More promising results 
might be expected from a study of pas- 
senger-vessel traffic, where time is an 
important factor. Still I feel this study 
rendered a valuable service as the first 
serious approach to the question of nu- 
clear power for merchant vessels. 

It is also rather encouraging to note 
that, if a $15,000,000 investment in re- 
actor and fuel inventory were permis- 
sible, this would correspond to an in- 
stalled kilowatt cost of roughly $300. 


While this is far below the $1400 


kilowatt cost estimated for the firs” 


nuclear submarine, it does not appear 
to represent a completely unattainable 
goal at some future time, in view of 
the possible advances which can be ex. 
pected in the technology of mobile re. 
actor systems. I feel the ultimate prom. 
ise of nuclear power for the propulsion 
of merchant vessels is sufficiently bright 
that you will wish to acquaint your. 
selves with such information as can be 
made publicly available from time to 
time within the bounds of security re. 
strictions. 


Policy Problems Surmountable 

My previous remarks on the possible 
commercial use of nuclear power units 
were devoted exclusively to the per- 
tinent and economic factors. There js 
also the policy, or better phrased, the 
legal aspect to be pondered. Today it ig 
academic to talk of commercial nuclear 
power. By law, the Atomic Energy 
Commission has a monopoly on the 
ownership of facilities for producing 
fissionable material, as well as fission- 
able material itself. Most people agree 
that this monopoly must be relin- 
quished before sizable amounts of pri- 
vate capital will begin to flow into 
nuclear power development. The 
Atomic Energy Commission believes 
this to be so, and is further convinced 
that it is now appropriate to modify 
the atomic energy act to promote in- 
dustrial interest and participation in 
this activity. 

At the request of the Joint Commit- 
tee of Congress on Atomic Energy, the 
commission last spring formulated and 
submitted to the joint committee a 
statement of policy which, if accepted 
by Congress, would serve as a basis for 
enabling legislation. During June and 
July just past the joint committee held 
a series of open hearings on the sub- 
ject of atomic power development and 
private enterprise, in the course of 
which more than 100 witnesses offered 
testimony. It is.impossible here to 
summarize the various viewpoints in- 
troduced at the hearings. Suffice it to 
say that a wide spectrum of opinions 
was voiced—so much so as to make it 
apparent that additional thought must 
be devoted to the problem by the legis- 
lators before deciding on a _ proper 
course of action. The 649-page volume, 
Atomic Power Development and Pri- 
vate Enterprise, detailing all contribu- 
tions, is obtainable from the Govern- 
ment Printing Office (price $1.50). 

I firmly believe the acknowledged 
policy difficulties to be surmounted in 
this area should not deter us in our 
quest for an equitable solution. Con- 
tinued U. S. preeminence in nuclear 
science and technology is at stake here. 
The prodigious quantities of energy 
available from the splitting atom de- 
mand that its constructive promise be 
not ignored, just as the leading world 
powers have not dared to ignore Its 
capacity for destruction. The policy 
problems, as opposed to the technical 
questions, are creations of man. 
Granted sincerity of purpose and a will- 
ingness to subdue personal prejudices, 
they can be solved by man. xe 
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National Petro-Chemical Corporation plant, Tuscola, Illinois, extracts LP-Gas and natural gasoline from natural gas. 


P 914.125. 


1953 LP-Gas Sales Near Five Billion Gallons 


Nearly 10 per cent more volume was needed to meet demand 
than in 1952 — greater supply and facilities set for 1954 


GEORGE R. BENZ* and PAUL W. TUCKER** 





SALES of liquefied petroleum gas ee eng eee 
approached a new volume milestone in TABLE 1. Marketed production of LPG.°® 
1953 with a healthy gain over 1952. ’ 








: : Total sales 
Outlook is for greater emphasis on sales ee — a Per Per — oa = 
backed up by increased LP-Gas pro- ; Gallons Percent and — cent Industrial cent cent Chemical — cent com- 
A 4 ri Year (in thou.) increase motor fuel! increase misc.? increase Gas mfg increase infg. increase ponents incre: 
duction and increased transportation 1922 203 —«w«. 
facilities. 1923 2770 24.4 Sale of liquefied petroleum gas confined pri- 
1924 376 36.0 marily to bottled gas business prior to 1928 
1925 404 72.2 
+ hie 1926 465 15.2 
a Highlights 27,001 134.6 ™ as 
: a ‘ ‘ i. 1928 4,523 - 314.6 2,600 ..... 400. ..... 1, - 
ales of LP-Gas in 1953 are esti 1929 9,931 119.6 5.900 126.9 1,500 275.0 2500 66.7 
mated to be 4,920,000,000 gal, or 1930 18,017 81.4 11,800 100.0 2,200 8.7 4,000 60.0 
— 10 per cent more than the 1952 et 77 13.9 9703 53-9 
vo ’ is i i 1933 13,931 14.1 16626 2.3 13,987 71. 8318 —14.3 
ume. This is an increase of almost 1934 56427 44.9 17,681 6.3 32,448 132.0 6,298 —24.3 
443,000,000 gal and nearly double the 1935 76,855 36.2 21.380 20.9 47,804 47.6 7581 20.4 
: : i 38.8 f ; f 
gallonage increase registered during the 1987 141400 32.6 40823 36.0 62,610 © @)«ANI75.—««19.3—(26,792 
preceding year. New production, trans- {$38 hts s | avs0 Ld 3098 apd 18435248 2882 —10.7 
a apaheh 1939 223.5 35.3 87, 1 , ; : 26,892 —16.7 
portation, distribution and storage fa- 1940 313,456 40.2 134,018 53.1 124,482 82.8 20,285 31.4 34,671 29.0 
Ae . 1941 462.852 47.7 220,722 64.7 172,669 ; ; 206 7 
ag emphasize the need for greater 1942 585,440 26.5 303,857 37 6 197,179 14.2 31,366 24.2 53,038 20 0 
sale i 1943 675,233 15.3 344,962 1 396 ~—-20. f 6 356 
S effort in 1954, ; 1944 898071 33.0 445.617 29.2 254,590 7.3 45,879 22.3 151,985 175.0 
Domestic and motor fuel is esti 38 0g) EY fe OF mee 21 Ble ho lan fe) 
. “ i) ,410,37 ; 758,46 : ‘7 —1. K , 49 . 
mated “up” over 295,000,000 gal or 1947- 2'200'797 42.4 1,150.538 51.7 274125 8.0 169,332 95.4 414.267 33.0 201,535 
11.2 per cent 1948 2736801 25.0 1.473.289 28.1 275,883 0.6 237,688 40.3 524,350 26.6 225,641 
re, . 1949 2,836,599 5.9 1,627,550 10.5 247,103 —10.4 239,210 0.6 544,886 3.9 177,850 —2 
~ ey 1950 3,482,567 22.4 2,022,464 24.3 355,456 (4) 251.604 5.2 624,468 14.6 228485 24 
Manager, engineering department, Phillips 1951 4.227.275 18.4 2,456,804 21.6 269,408 (4) 281,692 11.9 844,507 35.2 374,864 
etroleum Company. 1952 4,477,379 5.9 2.636736 7.4 338,959 26.0 259.697 —7.8 870,990 3.1 370,997 
9 2,932,000 11.2 326,000 —2.9 247,000 —5.0 


**Technical representative, engineering de- 1953 4,920,000 9. 


1,016,000 16.6 399,000 
partment, Phillips Petroleum Company. - ——— - 
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DIAPHRAGM CASINGS 
have 5 inspections including 
bursting strength, surface 


finish and wall section. 


STEM has 4 inspections 
including diameter, length, 


threads and finish. 


STUFFING BOX has 10 in- 
spections including finish, 
clearance, friction and leak- 


BODY 
has 9 inspections 
including concen- 
tricity, wall section, 
casting and ma- 
chining quality. 


INNER VALVE 
has 13 inspections in- 
cluding finish, diam- 
eters, clearance and 
stem connection. 


SEAT RINGS 

have 8 inspections 
including thread fit, 
concentricity and finish. 
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DIAPHRAGM has 3 inspec- 
tions including bursting 
strength, quality of molding. 








SPRING has 6 in- 
spections including 
rate, size and ad- 
justment. 








YOKE has 3 in- 
spections including 
alignment, casting 
finish, dimensions. 



























STEM 
CONNECTION 
has 2 inspections 
including thread fit 
and dimensions. 








GUIDE 
BUSHINGS have 
6 inspections includ- 
ing finish, dimensions, 
clearance ond hard- 
ness. 


OPTICAL COMPARATOR: Used to check inner 


valve contours and thread forms. 





FISHER GOVERNOR 


LEADS THE INDUSTRY IN 


To obtain more information on products advertised see page E-65 
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oD, JefOy metas 


Controllers — Pilot Operated 


Regulators — Lever and Float 


U 1SONS WHY FISHER Valves — Intermitters — Gas 
| VES. You MORE FOR Regulators — Valve Positioners 


Here at Fisher we believe that inspection makes perfect. That’s 
why every Fisher Automatic Controller is subjected to an expert and comprehensive inspection 
procedure. Typical of this rigid quality control program is the inspection schedule of the 
Fisher Type 57T diaphragm motor valve illustrated, with a few of the more prominent inspec- 
tions indicated. From “‘start to finish”, a total of 214 inspections assures long trouble-free service 
in meeting the most exacting operating requirements. Yes, this Fisher insistence on perfection 
is another example of why Fisher Automatic Controllers always give you more for your money! 








HYSTERESIS TEST PANEL: HYDROSTATIC TESTING MACHINE: 
To detect misalignment, friction and check range of Hydraulic pressure testing procedure for 
operation. Certified test certificates on specification. casting soundness, as prescribed by ASA. J 


COMPANY ° Marshalltown, lowa 


"RESEARCH FOR BETTER PRESSURE CONTROL 


sti 
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Industrial and miscellaneous is down 
by nearly 3 per cent. 

Gas manufacturing or utility use 
dropped 5 per cent. 

Chemical use registered the largest 
single category increase by a gain of 
16.6 per cent during the year. 

LP-Gas used for manufacture of 
synthetic rubber components (included 
for the first time in this report) gained 
7.5 per cent. 


Domestic and Motor Fuel 
Estimated sales of LP-Gas for do- 
mestic and internal combustion engine 
fuel use in 1953 reached 2,932,000,000 


gal. This is a 11.2 per cent increase over 
1952 and represents a gallonage in- 
crease of nearly 300,000,000 gal. 

As usual, the weather played a dom- 
inant part in the sales picture. The 
above average temperatures which pre- 
vailed throughout most of the year, and 
aspecially during the first and last 
quarters, reduced the demand of LP- 
Gas for heating purposes and thus 
somewhat lowered the banner sales 
peak the industry might otherwise have 
easily achieved. 

The industry enjoyed a good sum- 
mer from a sales standpoint. There are 
several reasons for this: (1) the tre- 

















—_— 


Construction. 
x Few Moving —_ 


x Easily installed. 


x Prompt Delivery: 
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VALVES * CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 
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(Above) High Pressure 
Gate Valve with 
Ledeen Valve Actuator. 


(Left) Ledeen Tandem 
Type Valve Actuator 
on Standard Plug Valve. 





Ledeen VALVE ACTUATORS 


These actuators are for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pnev- 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 


Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi- 
ple central control ,and require a minimum of mainte- 
nance. WRITE FOR BULLETIN 3000. 


1608 


SAN PEDRO 


CALIFORNIA 








The Authors 





G. R. Benz 


P. W. Tucker 


mendous amount required in the South- 
west for irrigation, (2) increased use 
as a tractor fuel, and (3) the filling of 
customer and bulk distributor’s stor- 
age. The latter doubtless reflects to 
some degree the success of the efforts 
of the National Committee for LP-Gas 
Promotion, which has been advocating 
larger storage as one of its programs. 
This industry group, representing LP- 
Gas distributors, dealers, producers, 
appliance manufacturers and equip- 
ment manufacturers continued its effec- 
tive advertising and employee training 
programs in 1953. 

House heating continues to increase, 
with more people in central and even 
northern areas discovering the comfort 
and convenience this fuel brings. The 
increase in bulk consumer installations 
and in farm or agricultural applications 
continued unabated throughout the 
year. Diversification of farm uses, in- 
cluding tractor fuel, stock tank heat- 
ing, brooding, flame weeding, milk 
house use, and stationary engines, as 
well as use in the farm home, indicates 
increasing volume per installation as 
distributors sell the all-purpose advan- 
tages of LP-Gas. LP-Gas continued to 
replace other fuels as the source of heat 
in the tobacco curing industry. This is 
particularly evident in the Connecticut 
River Valley and in the Carolinas. Crop 
dehydration is receiving more atten- 
tion from the farmer. During the year 
several portable crop dehydrators us- 
ing LP-Gas as fuel appeared on the 
market. 

During 1953 an estimated 450,000 
ranges were shipped for use with LP- 
Gas. This is an increase of 2 per cent 
over the number shipped last year. 
While the ratio of gas range sales to 
electric range sales dropped from al- 
most 2 to 1 to nearly 1.5 to 1, the water 
heater sales presented just the reverse 
picture. Automatic LP-Gas water heat- 
er sales are estimated to be about 285, 
000 units. The LP-Gas fired clothes 
dryer is proving to be very popular. 
Shipments of floor, space, and wall type 
furnaces numbered more than 400,000 
units and represents about 20 per cent 
of the total production of this type of 
gas-fired appliances. It is particularly 
interesting to note the active and in- 
creasing interest in LP-Gas as fuel for 
the warm air furnace. It is estimated 
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HENRY FORD II 


President, Ford Motor Company 





ie 


“In the most practical way possible—the regular purchase of U.S. Savings 
Bonds—millions of Americans are demonstrating complete confidence in our 
form of government. Investors in democracy, they are freely staking their 
personal security on a fundamental faith in the future of our nation. I am 
proud that today more than 57,000 Ford Motor Company employees are par- 
ticipating in the Payroll Savings Plan. Last year they bought bonds worth 
$25,000,000 at face value, and this year the total of their purchases will be 
even greater. Through their thrift they are helping to keep America strong.” 


Few investment groups are as important to America as 
the members of the Ford Payroll Savings Plan. They 
are important in size—57,000 men and women... 
important in buying power—they actually purchase 
$25,000,000 in Savings Bonds every year... and very 
important to our economic stability—“through their 
thrift they are helping to keep America strong.” 


“Oh,” someone may say, “Ford is a big company and 
they do things in a big way. It’s easy for Ford to get 


thousands of people to sign up for the Payroll Savings 
Plan.” 


It was relatively easy for Ford, and it is easy for 
any company, large or small, to build a good Payroll 
Savings Plan if—(1) The head of the company recog- 
nizes the importance of the Payroll Savings Plan to 
the employees, the company, and the country; (2) /f 


he will show the same degree of personal interest that 
Mr. Ford takes in the Ford Payroll Savings Plan. 


If you would like to match Mr. Ford’s Payroll Sav- 
ings record—percentage-wise, of course—all you have 
to do is to see to it that a Payroll Savings Application 
Blank is placed in the hands of every man and woman 
in your company. It will help, of course, if you remind 
them, over your signature, that the Payroll Savings 
Plan is a safe and sure road to personal security. 


The Savings Bond Division, U.S. Treasury Depart- 
ment, Washington, D. C., is ready to provide all the 
help you need in the way of Application Blanks, liter- 
ature, and a complete outline of a simple, person-to- 
person canvass that will put an.application blank in 
the hands of every one of your employees. Your em- 
ployees will do the rest. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


The Petroleum Engineer 


THE PETROLEUM ENGINEER, January, 1954 











that 7.5 per cent of the warm air fur- 2000 buses will be operating on LP- 
naces were for LP-Gas. A noticeable Gas by the end of 1953. One more ma- 
per cent of the conversion burners for _jor tractor manufacturer has announced 
warm air furnaces were for LP-Gas. the start of production of two of its 

Although it is extremely difficult to tractor models factory-equipped to use 
“pin-point” the amount of LP-Gas LP-Gas as fuel. A major truck manu- 
used as engine fuel, it is conservatively facturer has extended his line of LP- 
estimated that this use alone required Gas fueled trucks to some of the smaller 
nearly 500,000,000 gal in 1953, or al- models. Another major gasoline car- 
most 10 per cent of the total sales. buretor entered the LP-Gas carbure- 
Spot surveys indicate that the consump- tion field during the year. Two new 
tion of LP-Gas as internal combustion LP-Gas motor fuel dispensers were un- 
engine fuel in certain sections of the veiled this year. A survey of taxi com- 
South and Southwest is as high as 50 panies indicates a strong interest in use 
per cent of the total LP-Gas sales. of LP-Gas as a motor fuel. This is due 

A recent survey indicates that about principally to longer engine life, less 
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Vhen you buy STURDYBILT Prefabricated 
Houses you need never to lose your original 
investment. Any STURDYBILT House can be 
moved to your new site, or sold to another 
company for erecting on its lease. 


Check the advantages of STURDYBILT 
houses, garages, warehouses, tool houses and 
other buildings before you buy any oil field 
housing. 


BS WRITE FOR INFORMATION 


MANUFACTURERS OF SPECIAL 
MILLWORK: DISTRIBUTORS OF 
JOHNS-MANVILLE BUILDING 
MATERIALS; CURTIS WOODWORK 


« = 


SOUTHERN MILL & MANUFACTURING CO. @ TULSA, OKLAHOMA. 








STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 








maintenance and oil consumption, and 
better performance. 

One of the most surprising develop. 
ments during the year was the “sudden” 
development of interest in the use of 
LP-Gas as motor fuel for industria] 
tractors and lift trucks. Several of the 
major manufacturers are now offering 
factory-equipped LP-Gas models. 


Industrial and Miscellaneous Uses 
The amount of LP-Gas used for in- 
dustrial and miscellaneous application 
is estimated to have dropped 2.9 per 
cent during 1953. Actually, the drop in 
industrial use by itself is estimated to 
be down 5 or 6 per cent, but the in- 
crease in miscellaneous uses tended to 
minimize the drop. The main reason 
for the reduction in industrial use of 
LP-Gas is the extensions of natural gas 
lines or increases made in the capacity 
of existing lines. The “standby” sales 
for industrial uses were not up to nor- 
mal because the relatively mild weather 
made it unnecessary to operate the 
“standby” plants in many Cases. 

The railroads have expressed an ac- 
tive interest in LP-Gas flame weeding 
for maintenance of right of ways be- 
cause preliminary studies and trials 
indicate that flame weeding is cheaper 
than chemical treating. The railroads 
are also watching with more than av- 
erage interest an experiment of the 
Union Pacific with an LP-Gas fired 
turbine locomotive. Its clean burning 
characteristics are of particular note. 


Utility Use 

Sales of LP-Gas for gas manufactur- 
ing purposes are estimated to be 247,- 
000,000 gal — a decrease of 5 per cent 
compared to 1952. There are two fac- 
tors accounting for this decrease: 
(1) the above average temperatures 
which prevailed over large segments of 
the country during the year, and (2) the 
change-over to natural gas. The latter, 
of course, has been made possible by 
the completion of new gas transmission 
lines and the larger deliveries available 
in existing lines through addition of 
compressors and loops. There has been 
little LP-Gas sold this summer for 
“summer-fill” of standby plants due to 
the fact that very little was required 
out of storage during the winter of 
1952-53. 

It is interesting to note, though, that 
many new large housing developments 
are being served by LP-Gas through 
the mains because natural gas was not 
yet available in necessary quantities. 


Chemical Manufacture 
Sales of LP-Gas as a raw material 
for the manufacture of chemicals and 
chemical intermediates rose sharply, 
after a moderate increase the previous 
year, passing the one billion gallon 
mark. Estimated sales were 1,016,000, 


E-30 To obtain more information on products advertised see page E-65 THE PETROLEUM ENGINEER, January, 1954 








Cf 





cre 


and 


lop- 
len” 
e of 
trial 
“the 
Ting 


Ises 
r in- 
tion 
per 
p in 
d to 
> in- 
d to 
ason 
e of 
| gas 
icity 
sales 
nor- 
ther 
the 


| ac- 
ding 
be- 
rials 
aper 
dads 
av- 
the 
ired 
ning 
ote. 


‘tur- 
47,- 
cent 
fac- 
ase: 
ures 
s of 
) the 
tter, 
» by 
sion 
able 
1 of 
een 
for 
e to 
ired 
- of 


that 
ents 
ugh 

not 
ties. 


srial 
and 
ply, 
ious 
llon 


FOR 
COMPLETE 





au SHREVEP 









ame 4 
ont? 








Lh 
' 
\ 


7 
| 











HYDROSTATIC PIPELINE TESTING 


“THAT’S 


MOBILE EQUIPMENT 


COMPLETE UNITS 


24-HOUR OPERATION 


TRAINED PERSONNEL 


*An instance which points up the speed 


and efficiency with which Williams 
crews swing into action on a pipeline 
job occurred several weeks ago. A 
request for complete hydrostatic test 
service came from Saginaw, Michigan, 
at 5 p.m. one Friday. At 3 a.m. the 
following Wednesday 2 fill units were 








on the pipeline pumping away, having 
driven from Shreveport to St. Ignace, 
Michigan. 


SHREVEPORT, LOUISIANA 











422 COMMERCIAL NATIONAL BANK BUILDING 





WILLIAMS PRESSURE 
SERVICE COMPANY ... CALL 3-8423” 
























Men in the pipeline and processing industries are looking 
to Williams Pressure Service Company in Shreveport 

for hydrostatic testing. This new service was developed 
by Williams engineers who made complete hydrostatic 
service available as a turn-key job for the first time in 
pipeline history. Williams’ services are adaptable to all 
sizes of pipelines and to a wide variety of pressure 
requirements. For complete hydrostatic pipeline testing .. . 
anywhere in the nation ... call Williams. Crews on testing 
units will be on the job in record time and give 

continuous 24-hour operation until the job is done.* 


Ma ; 1 
PRESSURE SERVICE COMPANY 


HYDROSTATIC PIPELINE TESTING 














A CASE TO MATCH 


ad 


" QUALITY 


Few products have ever achieved the leadership that has been conceded 
to the Marsh “Mastergauge.” But instead of allowing the ‘““Mastergauge”’ 
to coast on its laurels we have kept right on making it better. An example 


of this is the “ ” 
new Warshalloy’ case 


The recently developed case is accurately formed in steel of boiler plate 
thickness; then heavily copper-clad so that it has the corrosion resistance 
of a solid copper case with the strength of steel. 

Such a case is four times as strong and one-third lighter than con- 
ventional cast iron cases. It is finished in a newly developed, corrosion- 
resistant satin-black enamel that makes it as attractive as it is durable. 

The new case is fitted with Marsh safety blow-out plug — another 
typical Marsh advancement. Ask for information covering gauges 
for all services. 


“Twa STANDARD ~ 
Ke lgpenmer ’ 


MARSH INSTRUMENT CO. Sales affiliate of Jas. P. Marsh Corporation 
Dept. M, Skokie, Ill. Export Dept., 3501 Howard St., Skokie, III 










ENLARGED 
CROSS-SECTION 
OF CASE 


COPPER 
CLAD 


COPPER 
CLAD 








SOCKET, TUBE 
AND END-PIECE 
FUSED INTO ONE UNIT 





Just as welded piping is more sound than 
any mechanical joining, the fusing of 
the socket, tube and end-piece into an 
integral unit is the most dependable 
pressure gauge construction ever known. 

Welding these dissimilar parts to- 
gether is a tricky problem — fully solved 
by a special process which produces 


iia ” 
tHe Conoweld” vuse 


The photo of an actual section through 
the socket shows the perfect fusion. 
Instrument men have called this the most 
significant pressure gauge development 
in recent years. 


MANUFACTURERS OF THERMOMETERS ® WATER REGULATING VALVES © SOLENOID VALVES @ HEATING SPECIALTIES 
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yo0 gal, representing an increase of reflect the rapidly growing interest in line plants, refineries, tank farms, pipe 
16.6 per cent over 1952. the use of LP-Gas as fuel for indus- line and marine terminals. 

Many factors combined to bring trial tractors and lift trucks and for Several states have revised and 
about this accelerated increase. Sev- truck cargo heaters. Standards have brought up to date their LP-Gas regu 
eral large plants that began operations been completed covering the joint stor- lations this year. The acceptance of the 
during late 1952 were in operation all age of LP-Gas and flammable liquids. NFPA Standard No. 58 by so many 
year. Others were started up early in The American Gas Association has states and municipalities is a tribute to 
1953, and operated most of the year. just completed a comprehensive re- the manifold efforts expended by the 
Higher refinery runs of crude oil, plus view and revision of Pamphlet No. 59 industry in their development. 
deeper cracking of the medium and covering the use of LP-Gas at utility 
heavier fractions, resulted in an in- gas plants. This was a major accom- Supply 
creased supply of refinery gases con- plishment. The American Petroleum As might be expected, a sales in- 
taining LP-Gas. Demand for petro- Institute LPG Committee is making crease of nearly 450,000,000 gal re- 
chemicals remained strong during the considerable progress in the develop- quires new sources of production. The 
year, and numerous compounds be- ment of standards for the design and production segment of the industry kept 
came available for the first time in tank construction of LPG facilities at gaso- pace with the addition of 15 plants dur- 
car quantities. 

It has been estimated that 25 per = & & — -™ — alae 

| cent by weight of all chemicals pro- 

NN duced in the United States during 1952 | New reasons wh 
came from petroleum and natural gas | y. « 
sources, including LP-Gas, and that this ‘ a 

rcentage will increase 50 per cent by | 
1965. The use of both methane and — Power Diggers give you 
ethane as a base for petrochemicals is 
increasing rapidly and LP-Gas will face ] 
increasing competition, especially from ore or 
ethane, in this expanding market. Poly- | 
ethylene is probably the fastest grow- sew “Stacia. uaa 

— ing of all the petrochemicals, and ethy- DIPSTICK, BOX-TYPE NEW REINFORCED BOOM, 
lene required for its manufacture can atari EXTRA BEARING SURFACE 
be produced by cracking either ethane DP SEARING Lit 
or LP-Gas. NEW DOUBLE-BRAID 
HOSES FOR MAXIMUM 
DEPENDABILITY 
Rubber 

The use of LP-Gas as a raw material 
for the manufacture of synthetic rub- stb Chee 
ber components increased an estimated CONTROL, SMOOTHER 
7.5 per cent so that the total volume hb 
for this use approaches 400,000,000 
gal annually. 

The Rubber Producing Facilities | 
Disposal Commission has been en- | 
trusted by Congress with the disposition | 
of the government-owned synthetic | Se accu avon 
rubber facilities. This commission has | FOR SMOOTH, POSITIVE 
announced that it will receive bids be- | ‘WiMhweanaiieas 
tween November 25, 1953 and May | 
27, 1954. | 

a es waited | Important new features, combined with advantages proven by 

1 wg a thousands of users, add up to more production for your digging 

f growth of the LP-Gas industry, it is dollar! The Sherman Hydraulic Power Digger is designed and built 

: necessary that the safety standards be | ray: gga “agg y : . d i ical 
continually revised and enlarged to | for that wide range of job requirements beyond the economica 

saat me: 8 - | use of hand labor and below the efficient use of larger equipment. 

. keep pace. This activity has been very . 5 ‘, 

, : . . Yes, between the smallest and largest jobs, you'll find there’s 

' prominent and fruitful this year. The 1 ] fw Sh Power Digger! Ask your nearby 
continuing growth of the LP-Gas in- rete el. ar tag ey: a re ; i d 4 Writ for 
dustry, it is necessary that the safety | oe dealer Sap “ on-the-job demonstration today. Write for 
standards be continually revised and | free literature, Dept. S10. 

h enlarged to keep pace. Thisactivityhas § §- © § FF ~ 4 

been very prominent and fruitful this 

. oa The ae eiage of the 

-Gas motor fuel market has indi- 
cated the desirability of enlarging the FREE sag a ae Rope 
industry standards (National Fire Pro- : vt 
opm Association Standard No. 58) a on © 

‘ y adding a section devoted exclusively paw Soar : : = 

© LP-Gas service stations. This work | [ISAManaaaaaa ong og gg eer 

is currently being considered by the poe Nom WAIN-ROY CORPORATION, Hubbardston, Mass. 

ES NFPA. Other changes in the standards Patent No. 2,303,825. Other patents pending. 
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ing the year which have an estimated 
production capacity of 550,000,000 
gal per year. Notable among the new 
plants coming “on-stream” was the 
National Petro-Chemical Corporation 
plant at Tuscola, Illinois. Additional 
production during the year was cur- 
tailed by a “shut-down” order of the 
Texas Railroad Commission for plants 
in the Spraberry trend of West Texas. 

Next year it is estimated that at least 
12 new plants will come “on-stream” 
with more than 220,000,000 gal ca- 
pacity. This includes two new Canadian 
plants and a new plant in the Williston 
Basin in North Dakota. 

It is interesting to note that the per- 
centage of LP-Gas from refineries con- 
tinues its gradual decline. Five years 
ago 33.3 per cent of LP-Gas came 
from refineries, and this year it will be 
about 28 per cent. 


Storage 

The storage “picture” is the bright- 
est perhaps that it has ever been. It is 
estimated that there are 67 completed 
underground storage installations hav- 
ing a capacity of more than 205,000,- 
000 gal. There are 76 more such in- 
stallations either under consideration 
or construction that will have a ca- 
pacity of around 285,000,000 gal. By 
far the greatest amount of this under- 


13 STRATEGICALLY 
LOCATED OFFICES 


place the world’s largest, 
most experienced weld inspec- 


tion Organization at your command 
—quickly. Industrial X-Ray’s exclusive, 
highly portable equipment (result of 13 years’ 
intensive research, application) gives you 
economical protection against faulty welding, 
with no loss in production time. For further 
information on proven weld control that saves you 
time, money and trouble—write for our folder. 
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ground storage is of the type which is 
washed out of salt beds or domes, 
though there are a number of the mined 
caverns under construction. One com- 
pany has about completed the “seal- 
ing” of an abandoned railroad tunnel 
which will be used for LP-Gas storage. 
This storage, however, does not obvi- 
ate the necessity for continued empha- 
sis on adequate consumer storage, new 
and increased summer “loads,” planned 
deliveries, efc. 


Transportation 

There are now an estimated 23,500 
“high pressure” cars in service. About 
7000 of these are in chemical service 
which means that nearly 16,500 are LP- 
Gas cars. It is also estimated that nearly 
2100 LP-Gas cars were added during 
the year. The search for lower cost 
transportation continues. A new sea- 
going LP-Gas barge to serve Florida 
and Cuban markets has just been 
launched. This is the first sea-going 
barge designed to haul LP-Gas exclus- 
ively. Pipe line movements increased 
during the year. Truck movements of 
LP-Gas showed a big increase during 
the year. The underground storage pro- 
gram is one reason for this increase 
because every time a new storage facil- 
ity is completed it will increase local 
truck movements from that point. 


Exports 


Although exports are not included 
in the table or total sales figures, it ap. 
pears that exports will amount to nearly 
120,000,000 gallons representing al. 
most a 30 per cent gain over last year, 
As in the past, the principal export 
market is Canada and Mexico. 

Interest in the industry and its possj- 
bilities for continued growth continue 
strong. Advance interest in 1954 Ap. 
nual Trade Show and Convention of 
the Liquefied Petroleum Gas Associa- 
tion to be held in Chicago in May indi- 
cates an even larger turnout than that 
of the record-breaking 1953 conven. 
tion, when over 3500 attended. 

The industry is entering the year of 
1954 in an excellent position to further 
expand its sales, since recently com- 
pleted manufacturing facilities are now 
producing on a full-time basis, and ad- 
ditional new plants will come on stream 
in 1954, all forms of LP-Gas transpor- 
tation (truck, pipe line, rail, and water) 
have been greatly increased, producer’s 
plant storage has been materially ex- 
panded principally by addition of un- 
derground storage, and steel for tanks 
and appliances should be readily avail- 
able. This coming year promises to 
bring greater emphasis on sales and 
sales promotion. This drive for new 
business will not only be to secure new 
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INDUSTRIAL X-RAY ENGINEERS 


Home Office: 
115 Belmont Ave. N. Seattle, 2 Wash. 
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LP-Gas customers, but also to secure 
new “load-building” uses at present cus- 
tomers. This latter is expected to be 
an important factor in the industry’s 
future growth. 


References 


. Household use plus other requirements by 
these customers such as irrigation pumping, 
tractor fuel, flame weeding, chicken brood- 
ing, and similar uses. Included also is LPG 
sold by domestic distributors but used for 
industrial purposes. Included also, is 1951, 
1952, and 1958 only is LPG sold direct by 
producers and marketers solely for fueling 
internal combustion engines. 

For all years prior to 1951, include LPG sold 
for refueling internal combustion engines. 
Not comparable due to segregation of chem- 
ical manufacturing. 

. Not comparable due to change in method of 
reporting LPG sold for refueling internal 
combustion engines. 

5. LP-Gas used for manufacture of synthetic 
rubber components is included in this report 
fer the first time this year. 

REMARKS: In this table total sales for all 
years except 1953 were obtained from U. S. Bu- 
reau of Mines reports. Distribution for the 
years 1931 to 1952, inclusive, was obtained from 
the same source. All other volumes were esti- 
mated by the writers. The total sales volume 
includes all LPG (propane, butane and pro- 
pane-butane mixtures) when sold as such. Un- 
til 1944 the sale of pentane when sold for any 
purpose other than motor fuel blending was 
included. Since then it has been excluded. It 
does not include butane when blend-d with 
heavier petroleum fractions for motor gasoline 
purpos2s. Intercompany sales transactions such 
as LPG have been eliminated in order to avoid 
duplication of sales figur s. 
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FOR SALE 3500 TONS 
PORTABLE STEEL IRVING GRID 
AIRFIELD OR ROAD MATS 
Ideal on sand, dirt or mud 
Will be sold in any quantities 
Rail and Barge shipment facilities 


ALTER CO. Davenport 13, lowa 








FOR SALE 
COMPLETE COMPRESSOR STATION 
Two 600 H. P. Type L. V. G. Ingersoll- 
Rand gas engines with high pressure 
compressors. Engines and compressors 
complete including Parkersburg Build- 
ing. Located twenty miles from Hous- 
ton. Contact Petroleum Management 
Company, 565 San Jacinto Building, 
Houston, Texas. Phone: Charter 4781. 











Wanted soon used gasoline plant 
to extract natural gasoline, butane 
and propane to handle 4 to 8 mil- 
lion C. F. daily wet gas. Goodalls, 
Ogallala, Nebr. 








WANTED BY MAJOR OIL COMPANY IN 

COLOMBIA, SOUTH AMERICA 

1, PETROLEUM CHEMIST With degree in 
Chemistry -+- 5 years experience in 
Petroleum Engineering Lab. 

BASE SALARY UP TO $600 
Depending on experience and quali- 
fications. 

1. PETROLEUM ENGINEER With degree 
in Petroleum Engineering + 3 years 
field experience. 

BASE SALARY UP TO $500 
Depending on experience and quali- 
fications. 

AGE LIMIT TO 35 YEARS 

Write to C. L. Laue, 26 Broad- 
way, New York 4, N. Y. 

















If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


Rribeale 
HEAVY-DUTY 


Pipe Wrench 


Guarantee that has saved money 
for millions of users for 30 years 


* Housing Guarantee is specific, * Comfort-grip I-beam handle. 
instant make-good,noargument. %* 100% factory pipe testing of 


* No-slip no-lock replaceable jaws, every wrench! 
handy pipe scale on hookjaw. * Always the most for your money! 
* Adjusting nut that spins easily Buy RI@AID’s at your Supply 
to size, 6’’ to 60”’. House. 


THE RIDGE TOOL COMPANY ° ELYRIA, OHIO 
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: 7. 
Mary Alexander does petrochemical 
research 


The Magic Touch 


Mary Alexander’s job is one of the 
fairy-tale kind. It took magic to create 
it and she has developed a magical 
touch keeping it. Miss Alexander is in 
petrochemical research. 

Mary started out to be a journalist, 
but the University of Texas where she 
enrolled as a freshman had rigid course 
requirements and Mary took math and 
chemistry — “to: get them out of the 
way so I could get on to more interest- 
ing subjects.” Nobody was more sur- 
prised than she when she discovered 
she loved chemistry. It continued to 
hold her interest through two years at 
Texas University, two years at the Uni- 
versity of Iowa and a year at Iowa 
State College, which she attended on a 
fellowship in textile chemistry. 

When Miss Alexander left Iowa 
State, she took a job with Dr. Gustav 
Egloff, director of research for Uni-. 
versal Oil Products Company. “That 
was my lucky day,” she says. “My 
work has been fascinating, my associa- 
tions inspiring, and the oil industry in- 
triguing.” In 1942 she was promoted 
to assistant of Dr. Egloff. 

“I could not begin to describe every- 
thing the job includes. We never know 
from day to day what will come next. 
Working with Dr. Egloff is stimulating 
and I consider it a unique privilege. 

“Perhaps,” she adds, “I have not 
gone so far afield from my original 
plans. My work includes considerable 
writing and editing and through petro- 
chemicals, my interest in textile chem- 
istry has been renewed.” 

Mary Alexander says she prefers 
concrete sidewalks to country lanes. 
Her hobbies are reading and music. 

She is a member of the American 
Chemical Society, both the national 
and the Chicago sections, and of the 
division of Organic Chemistry and of 
Chemical Literature. She has held a 
total of 25 chairmanships in these 
groups ranging from director to mem- 
ber of program committee. She is a 
member of the American Institute of 
Chemists, American Petroleum Insti- 
tute, and Iota Sigma Pi. 

Miss Alexander is also the first 
woman ever appointed to head the 
committee on nomenclature of the 
American Chemical Society’s division 
of Organic Chemistry. 
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Oil Woman and Rancher 


When opportunity comes knocking 
around Winnie Johnson’s door, she 
grabs it by the hand and pulls it in. She 
has made most of the breaks in her 
life and her diligence and vision have 
helped her to walk with confidence 
through every door opened to her. She 
is an oil woman, a cattle rancher, and 
an aviatrix. She has studied business, 
interior decorating, the oil industry, 
and Spanish. She has won a silver 
medal for scholarship and a diamond 
studded pin for personality. She also 
proudly wears a wedding ring. 

Winnie Johnson is “right-hand-man” 
of Jay Taylor, president of Baker and 
Taylor Drilling Company in Amarillo, 
Texas. She is assistant secretary and 
treasurer of the Isthmus Development 
Company. She keeps all the books for 
Mr. Taylor’s two ranches in addition 
to handling many bookkeeping details 
for the oil companies. 

By conventional standards, Winnie 
has often reached her destination by 
heading in the wrong direction. She 
wanted to fly, so she enrolled in a 
C.P.T. Ground School, won a flying 
scholarship, of course, and her private 
license in 1941. This was after high 
school and a business course and while 
she was employed in a Clovis, New 
Mexico, drug store. Then she went to 
college — Oklahoma City University 
— became president of almost every 
organization she joined while working 
her way through school. It was at the 
University that she won a medal for 
scholarship. Her B.S. in Business is 
Magna Cum Laude. Next she became 
an American Airlines Stewardess and 
for two years combined two great 
loves — flying and traveling. A desire 
for permanency grounded her and she 
took a job with Stinson Aircraft. 

She was visiting her sister in Ama- 
rillo when she met Jay Taylor and in 
February 1948 she returned to Ama- 
rillo to live and to take up her duties 
with Baker and Taylor Drilling. Her 
new employer was out of the office 
much of the time and just any new 
girl might have found the job a mar- 
velous opportunity to loaf, treat her- 
self to long lunch hours and think about 
her social life. Not Winnie. She armed 
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Personality girl— Cum Laude. 


herself with every book and magazine 
she could find on the oil industry, asked 
questions of everybody she thought 
might know any answers. Then she 
went out to visit two rigs in opera- 
tion and “learned more in three days 
than weeks of book study could have 
taught me.” 

When the Isthmus Development 
Company was organized in 1950 Mrs. 
Johnson was a natural to take over the 
office routine. Last May she was named 
to her present position. She is also a 
stockholder in the company. Among 
her favorite duties are trips to the com- 
pany’s Mexican operations to help out 
with their problems. 

Mrs. Johnson was one of the organ- 
izers of Amarillo Desk and Derrick 
Club and has served continuously as 4 
member of its board of directors. She 
is active in the Amarillo Junior Bust 
ness Women’s Club and from this 
group won the diamond award for 
“Personality Girl.” 

In 1950 Mr. Taylor put Winnie into 
the cattle business by giving her four 
heifers as a Christmas present. She and 
her husband, Millard Johnson, now 
own 11 head of cattle. 
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Women at Work 








She married into oil industry. 


RMOGA Major Domo 


Can you imagine getting 1500 men 


settled down for a convention? That is | 
just one of the jobs of Mrs. Ruth | 


Palmer, office manager and secretary 
to the Rocky Mountain Oil and Gas 
Association at Casper, Wyoming. She 
handles about 25 meetings a year and 
only the annual convention at Denver 
goes this big but all of the them require 
alot of work and tact. Ruth also has a 
warm and outgoing personality, the 
kind that smooths ruffled spirits, ac- 


cording to her immediate superior, Wil- | 
liam Jack, executive vice president of | 


RMOGA. She takes in her stride the 
VIP who wants a penthouse on the 
Brown Palace, the man who requests 
she pick up his shirts for the laundry, 
and the woman who wants Ruth to find 
her husband. 

No wonder the title of Casper Oil 
Woman of the Year was bestowed upon 
the pretty red head at the Central Wy- 
oming Fair. She probably knows more 
people in the oil industry of the region 
than any one you can name. 

It was fortunate for the oil industry 
that Ruth married into it. A native of 
Columbia, Missouri, and educated in 
Kansas City, she was in insurance when 


Bill Palmer came along and sold her | 


on marrying him and joining the oil 
industry. They both worked for Pulse- 
Hershfield Drilling Company in Hutch- 
inson, Kansas, until Bill was transfer- 
ted to Denver and later they went to 
Casper where Bill joined Trigood Oil 
Company and Ruth plunged into or- 
ganizational work for the Rocky Moun- 
tain petroleum industry. With the As- 
sociation running efficiently she helped 
with Desk and Derrick and was a direc- 
tor of Region IV. 

It isn’t just conventions that absorb 
Ruth’s time. She collects oil data like 
a Magnet and supplies the information 
when needed. If she doesn’t know it 
herself she can get it in a jiffy. Her 
assistance has been invaluable to 
RMOGA and to the oil industry. She 
also conducts a news column for Rocky 
Mountain Oil News, Denver. 
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SPECIFICATIONS 






Baker 9X Dozer... only 96’ wide 


w = ad 


9X: Blade 46” high, only 96’ wide.* Drawbar hp—72. 
15X: Blade 51” high, only 96’ wide.* Drawbar hp—109. 


*Both the 9X and 15X can be hauled anywhere— 
day or night—without special highway permits. 


Throughout the petroleum industry the 
revolutionary Baker 9X Dozer is accepted 
as a time and money saver! 

Why? Because the 9X is the only 
proven big bulldozer which offers both 
tractor and dozer frame built into one 
integral unit. 

What Does This Mean to You? It 
means you can now get a big capacity bull- 







It’s Baker, A-C for the Oil Fields! 


To obtain more information on products advertised see page E-65 


dozer in a compact package—designed to 
gain full advantage of weight and gravity. 
The result is maximum down-pressure 
peak yardage under all conditions—and 
fast, flexible action. The 9X bites deep- 
down to 13” below ground level—and lifts 
high, up, to 37”. And the weight distribu 
tion is right . . . no need to remove the 
blade when pulling heavy loads. 


Get the Facts—NOW— ask for Bul 
letin 896-A. The Baker Manufacturing 
Company, Springfield, Illinois. 
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TOLEDO 
PIPE 
WRENCH 





Here’s the 
wrench for 
rugged duty— 
and hard tough 
work — backed 
by our wncondi- 
tional guarantee! 
This means you 
are fully protected 
against expense if 
the wrench housing 
or hook breaks or dis- 
torts—we will replace 
it Free. 


You'll like the easy- 
action nut and single 
» spring that assure quicker 
easier setting of jaws... 
improved handle design 
‘that increases strength and 
ee wides better hand-grip. Built 
for easy handling .. . long life! 
Complete range of sizes—6”’ to 
_ 48°. Write for new catalog. Order 
our supply house. The 
Pi Threading Machine 
) , Ohio. New York 
ce: 165 Broadway, Room 1310. 
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PERSONALS 








W. H. Barlow 


>» W. H. Barlow, formerly assistant chief 
petroleum engineer, has been named 
manager of the newly created research 
department of Ohio Oil Company. 
The department will work toward an 
integrated research operation which will 
investigate technological problems aris- 
ing in all operating departments of the 





C. A. Jackson 


» C. A. Jackson, assistant to the president 
of The Ohio Oil Company, has been ap- 
pointed treasurer of the company. He will 
succeed J. R. Donnell following the pres- 
ent treasurer’s recently announced ap- 
pointment as assistant manager of the 
company’s new supply and transportation 
department. 

G. H. Young, presently assistant retail 
sales manager, will become assistant to 
the president, succeeding Jackson. 

With Jackson’s appointment, the treas- 
urer’s department will become a part of 
the financial department under H. C. King, 
vice president, Donnell said. 

C. E. English, assistant treasurer and 
supervisor of the general cash department, 
will become manager of the corporate 
funds department. It will include the func- 
tions of the securities and payroll depart- 
ments, as well as the present general cash 
department which will be known as the 
banking department. 

C. F. Stubbe, presently an assistant 
secretary in charge of the New York City 


| Office, will move to the general office at 


Findlay, Ohio, as supervisor of the bank- 
ing department and will become an assist- 
ant treasurer. 

The company’s finance department also 
includes the controller’s department, 
which is headed by F. S. Slick, controller. 
Announced was the appointment of H. A. 
Miller as an assistant controller effective 
January 1. Miller will move to the general 
office from Houston. Texas, where he is 
division controller. P. L. Vanlue, assistant 
Houston division controller, will become 





W. J. Wilson 


company, Donnell said. Initially, how. 
ever, problems in production and explora. 
tion will be the main fields of interest. 
After receiving his degree in petroleum 
engineering at Oklahoma University, Bar. 
low was employed as a roustabout ang 
petroleum engineer for the Phillips Pe. 
troleum Company. He served as a petro. 
leum engineer for the U. S. Bureau of 
Mines from 1936 to 1942, then joined 
Ohio Oil Company at Tulsa, Oklahoma. 


> Dr. R. G. Gettell, formerly chief eco. 
nomist at Time, Inc., has been appointed 
foreign economist in the economics de. 
partment of The Texas Company, it was 
announced by L. H. Lindeman, vice pregj- 
dent in charge of finance and economics 
for Texaco. 

Dr. Gettell received his AB degree from 
Amherst in 1933, and his PhD in eco. 
nomics from the University of California 
in 1940. He has been a faculty member at 
Columbia, Harvard, Yale, and Wellesley. 
From 1933 to 1935 and from 1941 to 
1943 he was in government service as an 
economist. From 1945 to the present, he 
had been employed by Time, Inc. 


G. K. Barrett 





f 


division controller, and C.-M. Deckard 
will advance to Vanlue’s present position. 

W. J. Wilson will become assistant 
manager of the secretary’s department, 
Ohio Oil Company, which is headed by 
H. H. West, secretary of the company. 
Wilson at present is manager of the per- 
sonnel department. 

The present personnel function will be 
divided into two separate departments— 
personnel, and safetv—both of which will 
be under the supervision of the secretary. 
G. K. Barrett will advance from assistant 
manager to manager of the personnel de- 
partment, and J. R. Hause will become 
assistant manager. J. C. Askam will con- 
tinue in charee of the safety department 
as chief safety engineer. 

Also announced was establishment of 
two new departments under the secretary. 
A corporate records and organization de- 
partment will be managed by R. E. Rhea. 
with R. H. Brown serving as _ assistant 
manager. 

A new contracts and insurance depart 
ment will be established with L. F. Fox 
as manager. Its functions will include the 
insurance and the title and lease records 
department. 

Jack McMahon, present supervisor of 
the Pipe Line Land and Tax Department. 
will become Assistant Ad Valorem Tax 
Agent. J. W. Elder continues as Ad 
Valorem Tax Agent. 

Other departments under the super 
vision of the secretary will be public rela 
tions, purchasing, and general office mana- 
ger’s department. 
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PERSONALS 


» M. E. Montrose, vice president, sales, 
Hughes Tool Company, and director of 
the Petroleum Equipment Suppliers Asso- 
ciation has been elected to the board of di- 
rectors of the American Petroleum Insti- 
tute for a two-year term. Others are: 
A. S. Knowles, president, Parkersburg Rig 
and Reel Company, and director of PESA; 
Rodney S. Durkee, president, Lane-Wells 
and vice president and director of PESA. 
Completing the second year of a two- 
year term are: Davis D. Bovaird, presi- 
dent, Bovaird Supply, and president and 
director of PESA; O. Hammer, president, 
Security Engineering Division of Dresser 
Operations, and director of PESA. 





» Homer Steiny has accepted his pension 
after over 35 years with the Tide Water 
Associated Oil Company and its predeces- 
sor, the Associated Oil Company. Steiny 
came along with the Associated when the 
A. C. McLaughlin was made manager 
and was with the early geologists of that 
era, including—J. A. Taff, John Melhase. 
Wilbur Moody, L. C. Decius, John Stevens 
and Fred Tickell. 


> J. O. Hendrickson has been promoted 
from the Kansas City to the Chicago of- 
fice of the Oil Industry Information Com- 
mittee of the American Petroleum Insti- 
tute. Hendrickson, senior staff representa- 
tive in the Missouri-Iowa-Nebraska dis- 
trict. was named senior representative in 
the Great Lakes district, which embraces 
Illinois, Indiana, Michigan and Wisconsin 

He succeeds John F. Campbell, former 





G. Waddington 


> Guy Waddington and D. B. Taliaferro, 
outstanding in their respective fields of 
research at the Petroleum Experiment 
Station of the Bureau of Mines, Bartles- 
ville, Oklahoma, have each received the 
highest honor of the Department of the 
Interior, namely, the Distinguished Service 
Award with its accompanying gold medal. 

Secretary Douglas McKay made the 
presentations at a convocation in Wash- 
ington, D. C., recently. 

Taliaferro, who has more than 25 years 
of Government service, is in charge of the 
secondary recovery branch of the Bartles- 
Ville Petroleum Experiment Station. His 
recognition comes because of his out- 
standing assistance to the petroleum indus- 
try in bringing about a better realization 
of the need for applying stimulative 
methods to extract greater quantities of oil 
from partly depleted fields. 

Dr. Waddington’s Distinguished Service 
Award comes to him in recognition of 
outstanding contributions to science as a 
Physical chemist and for leadership as 
chief of the thermodynamic branch of the 
Petroleum Experiment Station at Bartles- 
Ville. This group of scientists under his 
direction is regarded as foremost in its 
field. Waddington is associate director of 
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D. B. Taliaferro 


senior district representative in Chicago 
who recently was named regional super- 
visor for the mid-west. 

Also announced was Richard B. Joyce’s 
promotion in the Kansas City office, to 
senior district representative there, suc- 
ceeding Hendrickson. 


>» Dr. James S. Cross, former professor 
at Massachusetts Institute of Technology, 
has been named manager of the statistical 
research division of Sun Oil Company. 
Prior to teaching at MIT, Dr. Cross lec- 
tured at Pennsylvania State College, where 
he conducted a number of studies in the 
field of petroleum economics. He received 
his PhD degree from Ohio State and holds 
— from Ohio State and Pennsylvania 
tate. 


> R. W. (Bill) Taylor has joined the staff 
of the Journal of Petroleum Technology 
as managing editor. He replaces Jess 
Adkins, editor since March, 1950, who 
has accepted a position with the Dan 
Goodrich Advertising Agency in Dallas. 

Taylor has been undergoing a period of 
field training since October 1, which was 
designed to groom him for his present 
position. After a period of further orienta- 
tion, he will assume editorial responsi- 
bility of the magazine. 

Taylor holds a BS degree in chemistry 
from Murray State College, Kentucky. 
He completed his college training for a 
technical writing career by obtainine a 
MS degree in journalism from Ohio Uni- 
versity. 





F. Chappellet 


American Petroleum Institute Research 
Project 48A, sulfur in petroleum, and of 
a new API project, nitrogen compounds 
in petroleum, cooperative activities with 
industry, which are obtaining complete 
thermodynamic data, including both 
calorimetric values and calculated thermo- 
dynamic functions for these compounds. 

An outstanding contribution und:r 
Waddington’s direction has been the de- 
velopment of a rotating “bomb” calori- 
meter with which heats of combustion of 
sulfur compounds have been obtained with 
an accuracy that has brought world-wide 
acclaim. Only at the University of Lund, 
Sweden, is research of a similar kind be- 
ing conducted. 


> Felix Chappellet, General Petroleum 
Corporation executive, has been ap- 
pointed secretary and acting general 
manager of the Western Oil and Gas As- 
sociation. Chappellett has been associated 
with General Petroleum for 30 years, has 
worked in the land, production, and mar- 
keting departments. 

He replaces John M. Peirce, who by 
appointment of Governor Goodwin 
Knight, became director of finance of the 
state of California. 











BETTER... 
STRONGER... 


MORE 
POWERFUL... 


.-- for operating hand pipe 
threaders, cutters, reamers 







e@ Fast... rugged... efficient 
... saves time and muscle! 


@ Light weight . . . aluminum 


--housing . . . easy to carry 


about! 

‘@ Capacity—'’’ to 2’ pipe, 
Y%4"’ to 1¥%2"’ bolts; with uni- 
versal drive shaft, geared die 


- stocks and cutters up to 12”’. 


Converts hand tools to power 
_ in your te or on the job 
kevene le 


here! To 


do-engineered 


"to give you finest performance 
~,. advanced features through- 


out! Can be mounted on bench 
or service truck or furnished 
with set of legs and tool tray 
as accessories. 

Seeit...tryit! Write for new 
catalog. Order through your 
supply house. The Toledo 


Pipe Threading Machine Co., 


Toledo, O. New York Office: 
165 Broadway, Room 1310. 


Rely on the Leader... alkthe way? 


TOLEDOG 


PIPE TOOLS ¢ POWER PIPE MACHINES 


a e POWER DRIVES 


To obtain more information on products advertised see page E-65 E-39 








EMSCQ 


THE NAME TO LOOK FOR 
ON A SWIVEL FITTING 








free turning 


.. HERE’S WHY! 


| 
THRUST 
LOAD 


There is no secret to the superior free turning qual- 
ities of an EMSCO Ball Bearing Swivel Fitting. 
Recognized engineering practice of loading ball 
bearings so that the thrust load is through the 
bearings at their maximam diameter is employed. 
The races on which the double rows of balls ro- 
tate, through a full 360 degrees, are perpendicular to the main line 
of force. These features combined assure easy turning under great 
pressure or physical loading. 

Adjusting for bearing wear is so simplified it may be accom- 
plished while fitting is in service. A wide selection of packing for 
various types of service is available. Repacking without breaking 
end-connections is an outstanding EMSCO feature. Result: long 
service life; no discarded fittings; no expensive return to factory 
for repair. 

EMSCO Swivel Fittings are manufactured for practically every 
type of service; from high vacuum to pressures of 15,000 psi., and 
from sub-zero temperatures to 750°F. Simply tell us your applica- 
tion and type of end connections required. Complete information, 
prices and delivery upon request. 


EMSC MANUFACTURING COMPANY 


BOX 2098, TERMINAL ANNEX 


Houston, Texas LOS ANGELES 54, CALIF. 


Garland, Texas 





DEATHS 





Ne, 


> Harry J. March, vice president and dj. 
rector of the Signal Oil and Gas Com. 
pany, died November 15. Death resulted 
from complications following a heart at. 
tack which first occurred last January jp 
Washington, D. C. 

March finished law school at the Uni- 
versity of California. Admitted to the 
California bar in 1925, he took up the 
practice of law in Sacramento as a junior 
partner in the law firm of C. F. Metteer, 

In 1929, March moved south to Los 
Angeles to join the legal staff of the Signal 
Oil and Gas Company in its home office 
and had been connected with the com. 
pany since that time. At the time of his 
passing, he was general counsel for the 
company and directed the company’s legal 
activities. 


> Five Magnolia Petroleum Company 
men died in the crash of a company plane 
near Sherman, Texas, December 1]. 
Fatallv injured were: 

William H. Thompson, pilot; D. D, 
Standlee, assistant to the manacer and 
assistant secretary of Magnolia Pipeline; 
A. B. Franzen, chief accountant, of the 
producing division; Folger B. Vallette, 
oil purchasing department, and Clarence 
A. Easton, Jr., assistant chief dispatcher 
for Magnolia Pipeline. 


> Lester J. Ross, president of The Tor- 
rington Company, since 1946, died 
November 14 after a heart attack. Ross 
became affiliated with Torrington in 1913, 
He was elected secretary in 1930, vice 
president in 1939, and executive vice 
president in 1944. 

Ross long had been active in industrial 
and community affairs, and was a director 
of several corporations, including The 
Torrington Company. 


> Ora C. Cox, formerly associated with 
Mark Manufacturing Company, Youngs- 
town Sheet and Tube, and the Clayton 
Mark and Company for 41 years, died 


| recently. 


> Mrs. LeVina Virtue Tibbens, president 
of Tibbens Oil Companv died recentlv in 
Tulsa. Oklahoma. Mrs. Tibbens had been 
president of Tibbens Oil since the death 
of her husband in 1935. The company, 
active in developine the Glenn pool and 
discoverer of the Tibbens pool. near Bris- 
tow, Oklahoma, was founded by Mrs. Tib- 
bens’ husband. 


> Herbert G. Navlor, retired executive 
of the Midwest Refining Company and 
Standard Oil of Indiana. died recentlv in 
Denver. Colorado. Navlor was _ usually 
credited with being the oldest living mem- 
ber of the American Petroleum Institute 
from point of service, having been active 
in the industry for 65 years at the time of 
his death. 


> Robert Rutherford, Jr., died in Los An 
geles recentlv. He was encineer for Stand- 
ard Oil Company of California prior to 
his death. 


>» James Melvil Shaffer, partner in Shaf- 
fer Brothers, a firm active in development 
of Drumright and Cushing oil fields in 
Oklahoma. died in Fort Worth, Texas, 
recently. Shaffer moved to Oklahoma in 
1905, and prior to that he had operated 
as a producer and drilling contractor 10 
Pennsylvania, Ohio, Illinois, and Canada. 
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FAST LINE LOADS, HOOK LOADS, DEAD LINE LOADS, AND DERRICK LOADS FOR VARIOUS VALUES — 
OF SAFETY FACTOR, AND VARIOUS NUMBERS OF LINES STRUNG. 
(Values do not include shock loads or acceleration stresses.) 
1%4-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL FIBER CORE. BREAKING STRENGTH = 64.6 TONS. 
Factor Fast line Hook load (incl. Dead line Derrick 
of load, traveling block load, load, 
safety pounds | assembly), pounds pounds pounds 
2 64,500 338,000 56,300 458,800 
2.5 . 51,700 271,000 45,000 367,700 
3 43,000 226,000 37,700 306,700 
3.5 37,000 194,000 32,200 263,200 
SIX 4 32,300 . 169,000 28,200 229,500 
LINES 4.5 28,700 150,000 25,000 203,700 
5 25,900 136,000 22,700 184,600 
5.5 23,500 123,000 20,500 167,000 
6 21,500 113,000 18,800 153,300 
2 64,500 434,000 54,000 552,500 
2.5 51,700 348,000 43,500 443,200 
3 43,000 290,000 36,200 369,200 
3.5 37,000 248,000 31,000 316,000 
EIGHT 4 32,300 217,000 27,200 276,500 
LINES 4.5 28,700 193,000 24,100 245,800 
5 25,900 174,000 21,800 221,700 
5.5 23,500 158,000 19,800 201,300 
6 21,500 145,000 18,300 184,800 
2 64,500 522,000 52,200 638,700 
2.5 51,700 420,000 42,000 513,700 
3 43,000 349,000 34,900 426,900 
3.5 37,000 300,000 30,000 367,000 
TEN 4 32,300 262,000 26,200 320,500 
LINES 4.5 28,700 233,000 23,300 285,000 
5 25,900 210,000 21,000 256,900 
5.5 23,500 191,000 19,100 233,600 
6 21,500 174,000 17,400 212,900 
14%-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL IWRC. BREAKING STRENGTH = 69.4 TONS. 
Factor Fast line Hook load (inel. - Dead line Derrick 
of load, traveling block load, load, 
safety pounds assembly), pounds pounds pounds 
2 69,400 363,900 60,600 493,900 
2.5 55,500 291,000 48,500 395,000 
3 46,300 242,800 40,500 329,600 
3.5 39,600 207,700 34,600 281,900 
SIX + 34,700 182,000 30,300 247,000 
LINES 4.5 30,800 161,500. 26,900 219,200 
5 27,800 145,800 24,300 197,900 
5.5 25,100 131,600 21,900 178,600 
6 23,100 121,100 20,200 164,400 
2 69,400 466,900 58,400 594,700 
2.5 55,500 373,400 46,700 475,600 
3 46,300 311,500 38,900 396,700 
3.5 39,600 266,400 33,300 339,300 
EIGHT 4 34,700 233,500 29,200 297,400 
LINES 4.5 30,800 207,200 _ 25,900 263,900 
5 27,800 187,000 23,400 238,200 
5.5 25,100 168,900 21,100 214,900 
6 23,100 155,400 19,400 197,900 
2° 69,400 562,100 56,200 687,700 
2.5 55,500 449,500 44,900 549,900 
3 46,300 375,000 37,500 458,800 
3.5 39,600 320,800 32,100 392,500 
TEN 4 34,700 281,100 28,100 343,900 
LINES 4.5 30,800 249,500 24,900 305,200 
5 27,800 225,200 22,500 275,500 
5.5 25,100 203,300 20,300 248,700 
6 23,100 187,100 18,700 228,900 
Courtesy Wickwire Rope, The Colorado Fuel and Iron Corporation. 
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Get more 
power for 
your dollar 
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in ’53 
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Ou: 2 Year POWER ASSOCIATION 
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A wire rope must have sufficient strength to carry the 
required load with an adequate safety factor to insure the 
safe operation of the rope during its life. 


A new rope should have a sufficiently high safety factor 
to permit its being worn out through normal fatigue and 
abrasion without reduction of the safety factor in the worn 
rope to an unsafe value. 

In addition to the requirements of safety, wire ropes 
operating under low safety factors deteriorate much more 
rapidly than properly loaded ropes due to fatigue in bend- 
ing over sheaves. This shortens rope life. 

The following recommended minimum safety factors 
for various applications have been established by long 


The safety factor of a wire rope is 





load due to acceleration of the dead 





The following tables give the rated breaking strength 
of popular grades, sizes and constructions of rope (Table 
A) and the safe working loads of these ropes when oper- 


SAFE LOADS AND SAFETY FACTORS 


experience as being conducive to safe and satisfactory 


wire rope life: 


Use of Rope 
Static ropes and strands for guying _ 
Main ropes for small suspension bridges 


Suspender ropes for small suspension bridges —.______. 


Aerial track cables for material movement ____. 
Each operating rope on a clamshell bucket ______- 
Haulage rope on a horizontal system of haulage 
Mine hoists, vertical or slope aoe . 
Industrial hoist, stationary and movable cranes, 
building material hoists, cranes, etc. 

Elevators—slow speed ___. we 

high speed traction 
Hot ladle cranes 


the rated breaking strength of the rope 


divided by the applied load. The applied load includes the dead load, the 


load and load caused by friction. 


Minimum 
factor 
of Safety 


3 
3 
3% 
8% 
4 


4 
6 


6 
8 
10 
10 


to 4 
to 3% 
to 4 
to 
to 
to 


aot 


to 10 
to 12 


ating under a safety factor of 5 (Table B) which is an 
acceptable average safety factor for the majority of wire 


rope applications. 


TABLE A 
WIRE ROPE BREAKING STRENGTHS 
Uncoated Fiber Core Ropes In Tons of 2000 Pounds 








Rope diameter in inches 





Classification Grade \Y% % %% % Ww % % 

















% K 1 % 1% 1% 1% 1% 1% 1% 2 
| 2.00 3.10 4.43 6.00 7.79 9.82 12.0 17.2 23.2 30.0 37.7 46.1 55.3 65.2 
6 x 74 Plow...... 2.30 3.56 5.10 6.90°°8.96 11.3 13.9 19.8 26.7 34.5 43.3 53.0 63.6 75.0 
LPS...... 2.64 4.10 5.86 7.93 10.3 13.0 15.9 22.7 30.7 39.7 49.8 61.0 73.1 86.2 
——aa 2.07 3.22 4.62 6.25 8.13 10.2 12.6 18.0 24.3 31.6 39.8 48.8 58.8 69.6 81.2 93.6 107.0 121.0 
6 x 19 { Plow...... 2.39 3.71 5.31 7.19 9.35 11.8 14.5 20.7 28.0 36.4 45.7 56.2 67.5 80.0 93.4 108.0 123.0 139.0 
LPS...... 2.74 4.26 6.10 8.27 10.7 13.5 16.7 23.8 32.2 41.8 52.6 64.6 77.7 92.0 107.0 124.0 141.0 160.0 
8 x 19 5 Ae 2.04 3.18 4.55 6.17 8.02 10.1 12.4 17.8 24.1 31.3 39.4 48.4 58.3 69.1 
LPS. 2.35 3.65 5.24 7.09 9.23 11.6 14.3 20.5 27.7 36.0 45.3 55.7 67.1 79.4 
6 x 37 Plow...... 2.25 3.50 5.02 6.80 8.85 11.2 13.7 19.6 26.6 34.6 43.5 53.5 64.5 76.4 89.3 103.0 118.0 134.0 
LPS...... 2.59 4.03 5.77 7.82 10.2 12.9 15.8 22.6 30.6 39.8 50.1 61.5 74.1 87.9 103.0 119.0 136.0 154.0 





M.P...Mild Plow Steel. PLOW. .Plow Steel. I.P.S...Improved Plow Steel. 








Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 
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— EXTRAS.-BETTER 


Hardened Ends and API | 
Threads on Youngstown | 
Deep Well Casing 


OUNGSTOWN casing - Integral Joint | Classi 
and Threaded and Coupled - is pro- | 
duced with heat treated ends to meet | 
the higher requirements of deep well | 
drilling. The advantages are: | 
1. Controlled heat treating of ends 
assures homogenity of structure 6 
throughout the pipe wall. 

2. Hardening makes upsets unne- 
cessary, thus eliminates ob- 8 
structions on the internal sur- | 
face of the casing. 

3. High joint strengths - meeting 6 
requirements of API Bulletin 
5A-1 - are proven by repeated 
tests. 

4. Integral joints improve long . 
strings by eliminating half the 
threaded -joints. Simplification 













































also results as the same thread V 
can be used for an entire string, a 
heat treated on top, untreated ri 
on bottom. No crossover joints oe 
required. one 
For data on actual performance in the 1 
field, write or phone the nearest fast 
Youngstown District Sales Office. foll 
Above—Hardened end I. J. casing | 
under test on 4 million pound | Wi 
testing machine at University of | 
California. Closeup at right—Note 
that tested pipe broke in body, 
away from threaded connection. 
E | 
in 
roy 








THE YOUNGSTOWN SHEET AND TUBE COMPANY coron' Sites tnd Yotoy sie! a 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 


SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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TABLE B 

SAFE WORKING LOADS OF WIRE ROPE | 
Uncoated Fiber Core Ropes Based on a Safety Factor of 5. | 
Safe Load in Tons of 2000 Pounds. | 





















































Rope diameter in inches 
nt | Classification Grade M% 5% % “% % % 4 % 1 1% 1% 1% #«&1& 1M OMe O1K 2 ; | 
=. — 
et MLP............. .40 .62 .89 1.20 1.56 1.96 2.40 3.44 4.64 6.00 7.5 9.2 11.1 13.0 

eee: oe 46 .71 1.02 1.38 1.79 2.26 2.78 3.96 5.34 6.9 8.7 10.6 12.7 15.0 
‘ll i Se 53.82 1.17 1.59 2.06 2.60 3.18 4.54 6.14 7.9 10.0 12.2 14.6 17.2 
is M.P............. 41 .64 .92 1.25 1.68 2.04 2.52 3.60 4.86 6.3 8.0 98 11.8 13.9 16.2 18.7 21.4 24.2 
re 2? 36: 48 6.74 1.06 1.44 1.87 2.36 2.90 4.14 5.60 7.3 9.1 11.2 13.5 16.0 18.7 21.6 246 27.8 
se 55 .85 1.22 1.65 2.14 2.70 3.34 4.76 6.44 8.4 10.5 12.9 15.5 18.4 21.4 24.8 28.2 32.0 
e- a 7 
b- 8 x 19 { See 41 .64 .91 1.23 1.60 2.02 2.48 3.56 4.82 6.3 7.9 9.7 11.7 13.8 
r | x ee 47) «.73-—«-:1.05 1.42 1.85 2.32 2.86 4.10 5.54 7.2 9.1 11.1 13.4 15.9 
1g 6 x 37 { ee 45 .70 1.00 1.36 1.77 2.24 2.74 3.92 5.32 6.9 8.7 10.7 12.9 15.3 17.9 20.6 23.6 26.8 
: SRR 52 .81 1.15 1.56 2.04 2.88 3.16 4.52 6.12 8.0 10.0 12.3 14.8 17.6 20.6 23.8 27.2 30.8 
in 
od ; 
M.P...Mild Plow Steel. PLOW. .Plow Steel. I.P.S...Improved Plow Steel. 
ig —— — = 
he SAFE LOADS — TACKLE BLOCKS 
on 
ad When a load is raised by means of a tackle block system E (Effie ‘idiot ape rie ! 
. ° . . ° ciency tactors oller Dearing 
g, having multiple sheaves there is a loss in efficiency due Parte of ne plan beating sheaves pee 
od to friction of the blocks and the force necessary to bend — 
t the rope around the sheaves. The maximum load on the 4 scaguhite ro —. 
- rope is therefore greater than the load divided by the ES 809 904 
number of parts of line. Bee. e eee 178 -889 
he ea CED 747 874 
The maximum load which is imposed on the lead or re “719 856 
st fast line going to the drum may be determined from the 8 Dias 692 841 
| following formula: ae oo 0 
W oo ; — — 
P= NXE The above efficiency factors are based upon the number 
ee f sheaves being equal to the number of parts of line. | 
Where P = Maximum 1 lead li d : ws . . 
adel err ne ee When there are additional lead line idler or deflection 
W = Load hoisted in pounds sheaves, reduce the efficiency factors as follows: 
N = Number of parts of line Plain Bearing Sheaves — Reduce the efficiency | 
E = Efficiency factor factor 8% for each additional sheave 








Roller Bearing Sheaves — Reduce the efficiency 


E (Efficienc Fosters for various parts of line are given 
( y ) P . factor 4% for each additional sheave. 


in the following table: 
These values are based upon average sheaves and wire For efficiency factors when both ends of the hoist line | 
ropes. wind on a drum or drums, such as overhead cranes. 


The following tables are provided for convenience in readily determining 
the loads which may be handled by different popular sizes, grades and 
construction of ropes with various parts of line for either plain bearing 
or roller bearing sheaves. These tables give the safe loads operating with a 
safety factor of 5. 























Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 
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You hang this sign on 
every line, when you install 

Chapman Tilting Disc Check Valves. For 

these unique check valves don’t slam or hammer, under 
usual piping arrangements. And that means no damage to 
pipeline joints . . . virtually no wear in the valve itself. 


Cross section at the right shows you how the airfoil de- 
sign of the disc makes these valves keep quiet all their 







working lives . . . shows you why, in any installation, 
head loss is reduced over regular swing-type checks. 
Send for Publication No. 30, showing charts of test- 
results at leading engineering laboratories. Write today. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Here’s why 
CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 


This specially designed ‘‘airfoil’’ disc 
balances perfectly in open position... 
then drops easily to closed position 
(cushioned by the flow). No jarring or 
slamming, in usual pipe-layouts. Write 
for bulletin. 


ihe Se 
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Twin Cities’ first refinery uses economical 





electric motor drive for turbo-blower 


At St. Paul Park, Minnesota, a suburb of the Twin 
Cities of St. Paul and Minneapolis, Northwestern Re- 
fining Company is operating the area’s first refinery. 
Originally designed for a capacity of 8,000 barrels a 
day, the plant capacity is being increased to reach a 
daily volume of 30,000 barrels. 

Located in practical proximity to both Canadian 
Alberta and Williston Basin Oil Fields, the North- 
western plant is the last word in modern design and 
operation techniques. The regenerator of the catalytic 
cracking unit gets its air from a large turbo-blower 
driven by a compact, efficient E-M Squirrel-Cage 
Induction Motor . . . 3000 hp, 1780 rpm, 4160 volt, 
pedestal-type. 

This E-M Motor provides three-fold economy on 
this installation: 

1. Electric motor drive has low first cost. 

2. No expansion of steam generating facilities necessary. 


3. In this installation, electric power costs are lower than the 
costs of operating a steam plant of equivalent output. 


Special features of this dependable E-M Induction 
Motor include: vacuum pressure impregnated coil in- 
sulation, with high dielectric strength . . . minimum 
vibration at high speed, through precision rotor bal- 
ancing . . . across-the-line starting without a large 
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voltage drop, through special E-M design of winding, 
slots, length of magnetic core, and other factors. 
These E-M Motors also provide economical drives 
for large centrifugal pumps in pipe line pumping 
Stations, eliminating costly, bulky equipment required 
to generate other forms of drive power. Other appli- 
cations show similar dependability and economy. 
Your nearest E-M sales engineer will be glad to fill 
in facts and figures on this hard working E-M Motor 
for you. And write the factory for Publication No. 214 
on /arge E-M 2-pole and 4-pole induction motors. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


1300-TPA-2141 





Specialists in making motors do 


EXACTLY WHAT YOU WANT THEM T0 
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The greater the pressure 
— the tighter the seal 






for positive tight shut-off 
in either direction 











Line pressure exerts the force which holds the seat 
ring assemblies and the solid parallel-faced port 
plate tightly together. This effects positive tight 
metal-to-metal sealing contact with no wedging 
or distortion of seating surfaces. This precision 
seal is backed up by the dual sealing action of 


the resilient ‘‘O” ring for absolute, bubble-tight 
shut-o*, Thus, the greater the pressure, the tighter 
the seal. Seating surfaces are wiped clean with 
each operation of the valve. For long life, trouble- 
free service with low maintenance, investigate 
Grove SEAL-“O”-RING Valves today. 





For fully descriptive bulletin No. G-53, write or wire today 
Available through leading 


oil field supply houses $-307 


MT nrc rrr starrer ee eereererers cece 


ee eee |v 


GROVE SEAL- 


eeeteoeu eevee eeeee eee eeeeeeseeeeeseeeceeaeees 


GROVE REGULATOR COMPANY « 65th & Hollis Sts., Oakland 8, California 
HOUSTON 4 —1901 catumet st. © LOS ANGELES 14—649 So. olive st. © NEW YORK 17 —415 Lexington Ave. 













SIMPLICITY 
ACCURACY 
SAFETY 
CORPUS CHRISTI, TEXAS 


4534 No. Baldwin Blvd. 


ODESSA, TEXAS 
2604 Kermit Highway 


DALLAS, TEXAS 
1334 Fidelity Union Life Bldg. 


TULSA, OKLAHOMA 
318 Thompson Bldg. 


LAFAYETTE, LOUISIANA 
101 Berkeley Street 


DENVER, COLORADO 
2669 Cherry Street 
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THE PETROLEUM ENGINEER'S ContTINUOUS TABLES INSTALLMENT No. 197 P 680.1 
al BASE TEMPERATURE MULTIPLIERS, 60 DEG. F. ABS. 
Obs. temp. Multiplier Obs. temp. Multiplier Obs. temp. Multiplier Obs. temp. Multiplier 
0 1.1304 60 1.0000 120 0.8966 180 0.8125 
1 1.1280 61 0.9981 121 0.8950 181 0.8112 
2 1.3255 62 0.9962 122 0.8935 182 0.8100 
3 1.1231 63 0.9943 123 0.8919 183 0.8087 
5 4 1.1207 64 * 0.9924 124 0.8904 184 0.8075 
5 1.1183 65 0.9905 125 0.8889 185 0.8062 
6 1.1159 66 0. 9886 126 0.8874 186 0.8050 
7 1.1135 67 0.9867 127 0.8859 187 0.8037 
8 1.1111 68 0.9848 128 0.8844 188 0.8025 
9 1. 1087 69 0.9830 129 0.8829 189 0.8012 
10 1.1064 70 0.9811 130 0.8814 190 0.8000 
11 1.1040 fe 0.9793 131 0.8799 191 0.7988 
12 1.1017 72 0.9774 132 0.8784 192 0.7975 
13 1.0994 73 0.9756 133 0.8769 193 0.7963 
14 1.0970 74 0.9738 134 0.8754 194 0.7951 
15 1.0947 75 0.9720 135 0.8739 195 0.7939 
16 1.0924 76 0.9701 136 0.8725 196 0.7927 
17 1.0901 a 0.9683 137 0.8710 197 0.7915 
18 1.0879 78 0.9665 138 0.8696 198 0.7903 
19 1.0856 79 0.9647 139 0.8681 199 0.7891 
20 1.0833 80 0.9630 140 0.8667 200 0.7879 
21 1.0811 81 0.9612 141 0.8652 201 0.7867 
22 1.0788 8&2 0.9594 142 0.8638 202 0.7855 
23 1.0766 83 0.9576 143 0.8624 203 0.7843 
24 1.0744 84 0.9559 144 0.8609 204 0 7831 
25 1.0722 85 0.9541 145 0.8595 205 0.7819 
26 1.0700 86 0.9524 146 0.8581 206 0.7808 
27 1.0678 87 0.9506 147 0.8567 207 0.7796 
28 1.0656 88 0.9489 148 0.8553 208 0.7784 
29 1.0634 89 0.9472 149 0.8539 209 0 7773 
30 1.0612 90 0.9455 150 0.8525 210 0.7761 
31 1.0591 91 0.9437 151 0.8511 211 0.7750 
32 1.0569 92 0.9420 152 0.8497 212 0.7738 
33 1.0548 93 0.9403 153 0.8482 13 0.7727 
34 1.0526 94 0.9386 154 0.8469 214 0.7715 
35 1.0505 95 0.9369 155 0.8455 215 0.7704 
36 1.0484 96 0.9353 156 0.8442 216 0.7692 
37 1.0463 97 0.9336 157 0.8428 217 0.7681 
38 1.0442 98 0.9319 158 0.8414 218 0.7670 
39 1.0421 99 0.9302 159 0.8401 219 0.7658 
40 1.0400 100 0.9286 160 0.8387 220 0.7647 
41 1.0379 101 0.9269. 161 0.8374 221 0.7636 
42 1.0359 102 0.9253 162 0.8360 222 0 7625 
43 1.0338 103 0.9236 163 0.8347 223 0.7613 
44 1.0317 104 0.9220 164 0.8333 224 0.7602 
45 1.0297 105 0.9204 165 0.8320 225 0. 7591 
46 1.0277 106 0.9187 166 0.8307 226 0. 7580 
47 1.0256 107 0.9171 167 0.8293 227 0. 7569 
48 1.0236 108 0.9155 168 0.8280 228 0.7558 
49 1.0216 109 0.9139 169 0.8267 229 0.7547 
50 1.0196 110 0.9123 170 0.8254 230 0.7536 
51 1.0176 111 0.9107 171 0.8241 231 0.7525 
52 1.0156 112 0.9091 172 0.8228 232 0.7514 
| 53 1.0136 113 0.9075 173 0.8215 233 0.7504 
54 1.0117 114 0.9059 174 0.8202 234 0.7493 
)7 ‘ 
| 55 1.0097 115 0.9043 175 0.8189 235 0.7482 
eos" 56 1.0077 116 0.9028 176 0.8176 236 0. 7471 
Te. 57 1.0058 117 0.9012 177 0.8163 237 0.7461 
be 58 1.0039 118 0.8997 178 0.8150 238 0.7450 
§. 59. 1.0019 119 0.8981 179 0.8138 239 0.7439 
: This table is for the correction of a volume of gas at the observed temperature to a base of 60 deg. F. Abs. The multiplier opposite the 
| observed temperature times the volume of gas equals the corrected volume at 60°F. From the formula “ee nes ons | 
| 
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Why 


ALDRICH PUMPS 


Reduce 





Maintenance 


Design simplicity .. . 
rugged construction 


Aldrich Pumps are built to take 
punishing service year after year. 
You can find Aldrich Pumps, today, 
in good running order after 30, 40 
and even 50 years of service. Dura- 
bility such as this is the result of 
Aldrich’s design simplicity and 
rugged construction. 


Accessibility .. . sectionalization 


When wearing parts are due for 
replacement, in Aldrich Pumps they 
can be replaced easily, quickly and 
at low cost. For instance, manifolds 


The Aldrich Pump Company 


26 Pine Street > 


ALDRICH PUMPS RANGE FROM 
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can be moved out on the holding 
studs and you can lift out and replace 
. Stuffing 
boxes are particularly accessible— 


valves as complete units. . 


making it easy to renew packing. ... 
To meet a change in pressure or 
capacity requirements, plunger sizes 
can be changed —in most cases 
merely by using new glands, throat 
bushings and packing in the same 
fluid-end. .. . 
terchangeable among pumps of the 


Wearing parts are in- 
same stroke size. . . . Fluid-ends are 
sectionalized to make possible low 
cost parts replacement and can be 
made of stainless steel, bronze, 
Monel or other material. 


Allentown 





Write for catalogs, engineer. 
ing Service or a representative's 
call. We invite your inquiries, 











Aldrich Pumps Are Used For: 
Water flooding 


Salt water disposal 
Lean oil service 
Reactor charge 

Crude and gathering lines 
Product lines 
Bottom hole pump service 
Liquid hydrocarbons 


Aldrich Pump spare parts 
are stocked at Mid-Continent 
and California locations. 


Representatives in 
Principal Cities 





Pennsylvania 


10 TO 2400 HORSEPOWER 
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. 
; Severe conditions Material normally used 
Equipment Resistant materials or remedy or in absence of severe 
conditions 
Corrosion Others 
leer- 
vo 0.5 Mo steel (mild conditions)............... 
aves Tubes. Topping. .......-..eeeeeees HS, oxidation, and HsS0s........ 400-900 deg. fabr..........|{5 Cr steel (sometimes 1W) vy Saad biaineniewe 0.2 C stee! 
ries POT I 5-25 7s. os conweneasasacces 
800-1200 deg. fabr......... Bek kk Si 
Cracking..........-sseeeeeeees HS, oxidation. ................. { i poo fox wcenoune Fe Recs sscichnenenavacwseaes } 0.2 C steel 
. ‘ i a i ass soba Rieder 
INI. 2 5 «ivr oeevesnceses High-temperature oxidation....... 1000-1500 deg. fabr........ (33 Bsa east... 00 | ales keiicioaouse 
to 2100 deg. fahr........ SON WO GEE oo vanerccccdesccsenscee’ 
— OTe CoS OY) COO MOOT... 5... sccccccvccesces 
‘ Return bends and headers........... nn RE SCENE ee +d eedeaicaamenl anabneaaneasnsben }| Cast steel | 
, steel (tend to eee. See ee Al 
PIB <cvcvecescenvelvcsesoal Pebcsteadahueicened 1.8 Ni 1 Cu steel aaah aweaawnee uminum bronse 
Plugs. ....---+e0ee coccccccseee| Mand eniieien...... - (ere or Muntz Metal Witieatawareneedion Munts Metal 
. (rere as Haat © te ‘ne | = | 
idati a0 epee seeneneeeeweees SN takeeneueared or Mo ere ] 
Stud bolts......... cccoccseess-| Oxidation. vere 8 Cr 20 Ni 125 Si 045 G steal (lor corrosion) 
NL  sicecraanbieecussaces PONIININND.......a .cocevaumibaeaeecceésqwedcqeaaaeaed ‘Pure iron, pure aluminum, or stainless iron. .... Copper | 
| 
ry 
Loheeceseebewy eee eee 13.8 8 as. | 
Shells or chambers..............+-++ Tera: : 0.2-0.3 C stee 
terme id | 
Liana, a panera cick wamtcemee RES ere eee 
PD TED. -.~-eeereorerennrs (or linings of these materials)............. 
PO Forged or cast stee! 
Valve bodies becceeeeeceeooceoooesees HS or EL. < rock.on'cowise.0 se gue eweeewbepeeeeseeeeeekeanel 5 Cr 1W 0.5 Mn WU uaktiee ea ca, } cast iron. or nhenng 
ae 
WR ncocssoechemamneteee seh ie Te OE IIR... 55sec By ccrvecscvevecccceeciescss -y - 0. 5 Mo steel Brass or bronse 
Nickel and Monel Metal. 
{8 Gr Nite A aT a On ee a P } 
igh- BOM... cccfeccccccccccsesevcccscercee PF SONOS 050:5's:0:018-000 0004000 ceadse-seie toe. 
a High-temperature oxidation. 70-30 Monel (lait). 22, Messeninenetein | 
N izing chemicals....................4. ; 
Fractionating towers................ HCl of HsS, and HeSOe®.. ........ Jo cccccccccccccccssccscecce (reese poses on eee tba pradeyns } Steel or cast iron 
ee BN ae Ti Bi I i ssh kins cecceceseccsecesseseues Cast iron or rolled low alloy steel.............. Cast iron 
WINN... os cp ucaacensneesatsa IE us oe ars Stn re ce a acainte solani & emmtee | Steel 
. {uni ha aa eaeeenlenoueet 
eccccccceccccccccces un! e' TeIITITiTTi tire 
GE, BO WOE, 6. covedseccescsdococes ee ren 
Steel tubes 
Condensers, Tubular........ coeccece 5 Cr steel tubes .............. punedeseeades Cast-iron shells 
ry Shed aaah on EAE ESR sibpmiioneeeaen 
RE ner ree peniaibiaate Mls ciaianans ilslatencs toro retcm om neene iron shells........ Ne ae be 
error Srceaeeineeabatneobes 
ey -.- Behe online _ 
ast iron class D....... Extra pipe 
Coil-in-box.......sceceeee.----| Hs or HCl. and hard water......]..... sorsteesseeceeesees Wrought iron.......... . Cabin oes 
Monel! or Munts Metal bolts........ 
al IIE, .-.--nervevenforen-evoversereroresnr"""" i aa od cicaaorersene Steel | 
Treating, Agitators ae ee oe Sludge acid erccccccccce PPerereres CRUeEe ETI oo Pee eeerereresereres Lead 
ROSE... ....ccccsccccccsccchoccccccesccesosecesesesecs 
Lead-lined wopeaeeshece 
Lines and fittings............... NE his camicneaas are eerrereennnens ae 
GIR. i. 5 ctcivceines IN oi isic'o'n dRaweridecssiaesssntoieeewen i of Monel or aluminum................. Steel 
Storage tanks, Inside...............| HsS and brine... 
re foundad | Stee | 
i idati IR. 3 5265 oon skew ennehe ses eneeee porous foundations. ..............es000+ 
IL). vesnacwahuemeneceed Oxidation and soil corrosion... .. Co ie acai 
Suto SUK eianeulegqedestuseneeasuk Sina 
Pump plungers or rods. ........... I oon coc ac anteliains oi neGeaay sacens ecw rem ton gepuapnaueeamennanaenenensaetos achine s' 
ic kucnewonaucconmasnetien ET EE | IEE OEE, 
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a Now THEY'RE PRE PILED | 


STING 


eps 


With Valve and Siphon 
Assembly removed as 
single unit, ample size 
opening is provided for 
charging. 
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A glance at valve gauge 
indicates whether unit is 
in operating order. 


IN CANADA, 





PDC-5 PDC-10 






Simply pull pin and squeeze lever. No 
gadgets to operate, no last minute pres- 
surizing from a gas cartridge or cylinder, 
no inverting, no bumping, no shut-off nozzle 
on the hose needed. They're ready to go! 

Their fire-smothering efficiency is aided 
by a scientifically designed Alfco Discharge 
Nozzle which fans the Dry Chemical out- 
ward and downward in wide pattern and 
with great density. Their 150 (plus 25 minus 
0) psi. air (or nitrogen) pressure maintains 
an excellently uniform duration of the Alfco 
Dry Chemical discharge pattern. 

When partially operated, they can be 


=) “P « 


= REA, = 








PDC-20 


a a, tw Srve 
WHEN FIRE HITS, THESE NEW ALFCO DRY 
CHEMICAL MODELS ARE READY TO STOP IT 


left standing without loss of air pressure. 

The Alfco Dry Chemical Valve is com- 
pletely new also. It is ruggedly built. No 
special tools needed. Contains few parts. 
Equipped with Safety Relief Valve. Com- 
plete valve and siphon tube assembly re- 
moves as a single unit for recharging. 
They're water-tight, and noncorrosive. 
Tested for vibration and for operation at 
temperatures from minus 40° F. to plus 
150° F. An Alfco Moisture Trap provides 
for pressurizing with air. 

Write us for illustrated literature and 
full details of their special features. 


Model numbers designate the capacities by weight of Dry Chemical. 
Approved by Underwriters Laboratories for Class B and C Fires. 


ELMIRA-NEW YORK:U.S.A. 


LAFRANCE FIRE ENGINE 


To obtain more information on products advertised see page E-65 


G FOAMITE LTD., TORONTO 
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DENSITY AND ACID CONTENT OF SULPHURIC ACID SOLUTIONS (20° C or 68° F} 





Weight 
percent 
He£0, 


1 


to 


3 





cCmMNA oO 


— 
a 
~— 


12 
13 
14 
15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 
26 
27 
| 28 
| 29 
30 





31 
| 32 
33 
34 
35 
36 
37 
38 
39 
40 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



































Gravity Grams Lb. Weight Gravity. Grams 
Sp. gr. deg. Bé. H,SO, H.SO, percent Sp. gr deg. Bé. H,SO, 
per liter per gal. H,So0, per liter 
1.005: 0.7 10.05 0.0839 51 1.4049 41.8 716.5 
1.0118 ia 20.24 0.1689 52 1.4148 42.5 735.7 
1.0184 2.6 30.55 0.2550 53 1.4248 43.2 755.1 
1.6250 3.5 41.00 0.3422 54 1.4350 44.0 774.9 
1.0317 4.5 51.59 0.4305 55 1.4453 44.7 794.9 
1.0385 5.4 62.31 0.5200 56 1.4557 45.4 815.2 
1.0453 6.3 73.17 0.6106 || 57 1.4662 46.1 835.7 
1.0522 7.2 84.18 0.7025 58 1.4768 46.8 856.5 
1.0591 8.1 95.32 0.7955 59 1.4875 47.5 77.6 
1.0661 9.0 106.6 0.8897 60 1.4983 48 .2 899.0 
1.0731 9.9 118.0 0.9851 61 1.5091 48.9 920.6 
1.0802 10.8 129.6 1.082 62 1.5200 49.6 942.4 
1.0874 11.7 141.4 1.180 63 1.5310 50.3 964.5 
1.0947 12.5 153.3 1.279 64 1.5421 51.0 986.9 
1.1020 13.4 165.3 1.379 65 1.5533 51.7 1010 
1.1094 14.3 177.5 1.481 66 1.5646 52.3 1033 
1.1168 15.2 189.9 1.584 67 1.5760 53.0 1056 
1.1243 16.0 202.4 1.689 68 1.5874 53.7 1079 
1.1318 16.9 215.0 1.795 69 1.5989 54.3 1103 
1.1394 17.7 227.9 1.902 70 1.6105 55.0 1127 
1.1471 18.6 240.9 2.010 71 1.6221 55.6 1152 
1.1548 19.4 254.1 2.120 72 1.6338 56.3 1176 
1.1626 20.3 267.4 2.231 73 1.6456 56.9 1201 
1.1704 21.1 280.9 2.344 74 1.6574 57.5 1226 
1.1783 21.9 294.6 2.458 75 1.6692 58.1 1252 
1.1862 22.8 308 .4 2.574 76 1.6810 58.7 1278 
1.1942 23.6 322.4 2.691 77 1.6927 59.3 1303 
1.2023 24.4 336.6 2.809 78 1.7043 59.9 1829 
1.2104 25.2 351.0 2.929 79 1.7158 60.5 1355 
1.2185 26.0 365.6 3.051 80 1.7272 61.1 1882 
1.2267 26.8 380.3 3.173 81 1.7383 61.6 1408 
1.2349 27.6 395.2 3.298 82 1.7491 62.1 1434 
1.2482 28.4 410.3 3.424 83 1.7594 62.6 1460 
1.2515 29.1 425.5 3.551 84 1.7693 63.0 1486 
1.2599 29.9 441.0 , 3.680 85 1.7786 63.5 1512 
1.2684 30.7 456 .6 3.811 86 1.7872 63.9 1537 
1.2769 31.4 472.5 3.943 87 1.7951 64.2 1562 
1.2855 32.2 488 .5 4.077 88 1.8022 64.5 1556 
1.2941 33.0 504.7 4.212 89 1.8087 64.8 1610 
1.3028 33.7 521.1 4.349 90 1.8144 65.1 1633 
1.3116 $4.5 537.8 4.488 91 1.8195 65.3 1656 
1.3205 35.2 554.6 | 4.628 92 1.8240 65.5 1678 
1.3294 35.9 571.6 4.770 93 1.8279 65.7 1700 
1.3384 36.7 588 .9 4.914 94 1.8312 65.8 1721 
1.3476 37.4 606.4 5.061 95 1.8337 65.9 1742 
1.3569 38.1 624.2 5.209 96 1.8355 66.0 1762 
1.3663 38.9 642.2 5.355 | 97 1.8364 66.0 178] 
1.3758 39.6 660.4 5.511 ] , 98 1.8361 66.0 1799 
1.3854 40.3 678.8 5.665 || 99 1.8342 65.9 1816 
1.3951 41.1 697.6 5.82] 100 1 8305 | 65.8 1831 


| 
| 














Lb 
H.SO, 
per gal. 


5 979 
6.140 
6 ©<02 
6.467 
6.684 
6.£03 
6.67¢ 
7.148 
hs 
7.502 


GS2 


aj a3 


$65 
.C49 
. 236 
8.426 
8.618 
8.812 
9 .COS 
9.297 


9.408 


Cc OO 


9.611 

9.817 
10.02 
10.24 
19.45 
10.66 
10.88 
11.09 
11.31 
11.53 


11.75 
11.97 
12.19 
12.40 
12.62 
12.83 

3.03 
13.23 
13.43 
13.63 


13.82 
14.00 
14.19 
14.36 
14.54 

4.70 
14.87 
15.02 
15.15 
15.28 

















The Baumé scale is that for liquids having density greater than that of water. 
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LAUGH with BARNEY 





Suddenly the door opened, and the 
room was flooded with light. The young 
couple turned and faced a glowering 
parent. 

“Who are you?” he asked the young 
man through clenched teeth. 

The latter gulped, turned pale, and 
then blurted, “I’m her brother!” 

7 7 7 

Little Bobby was called to meet a visitor. 

“How old are you, little man?” he was 
asked. 

“I’m at the awkward age,” he replied. 

“Really?” asked the visitor. “What do 
you mean by the awkward age?” 

Too old to cry and too young to swear.” 

7 v + 

The customer at the lunch counter was 
struggling valiantly with his not-so-choice 
steak and said to the proprietor: “It’s a 
shame to fry a tire that still has so much 
tread on it!” 

7 7 7 

He asked the secretary how she was 
doing in her race for matrimony and she 
said: “I’m doing all right. I think I’m on 
the last lap now. 

7 7 7 

Teacher: “Jimmy, what are the three 
great American parties?” 

Jimmy: “Democrat, Republican and 
cocktail.” 

7 7 5 

“The average man’s take-home pay is 
becoming less and less.” Hardly worth 
the trip any more. 


Pe <P sa <P | —tle 


Two church elders were discussing the 
Bible one day. 

“Isn’t it miraculous,” said one, “how 
Jonah spent three days in the stomach of 
a whale.” 

“Tain’t so much,” said the other. “My 
uncle spent longer than that inside an 
alligator.” 

“Sure enough?” exclaimed the first. 
“How long?” 

“Goin’ on two years now,” was the 
reply. 

7 v 7 

The small girl asked her mother: 
“When I grow up will I have a husband 
like Daddy?” 

“Yes, dear.” 

“And if I don’t get married, will I be 
an old maid like Aunt Sarah?” 

“Yes, dear.” 

The little girl thought for a moment, 
put her hands to her head and sighed: 
“Goodness, I’m in a hell of a fix.” 

ee »# 

“Ts it true,” asked a student, “that alco- 
hol makes people do things better?” 

“No,” replied Sir William, “it just 
makes them less ashamed of doing them 
badly.” 

5 sf 7 

At a vacation camp for children a little 
girl fished for a while, then threw down 
her pole, stamped her foot, and cried, “I 
quit!” 

Asked for an explanation, she said, “I 
just can’t seem to get waited on!” 











“Whoops! lane-Wells on the job” 


at 
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Based on Fact 


Runnin’ low and lookin’ bad, 
Faces long and awful sad. 

The Dothan lime is 40 low, 
With just 200 more to go. 

The steel line checks the driller’s log, 
Geologists are in the fog. 


The man who put up all the dough 
Has left the rig, is feelin’ low. 

Farmer Brown, who wouldn't sell 
His royalty, don’t feel so well. 

He’s leanin’ on an old mesquite 
And scrapin’ dirt with both his feet. 


Lease brokers put their maps away, 
There’s no more use for them to stay. 
Everyone is wearin’ crepe — : 
The neighborhood’s in awful shape. 
The crew is tuckin’ in a splice, 
And saying words that are not nice. 


A car drives in, with license plate 
That shows it from another state. 

Two gentlemen step to the ground 
And cast a knowin’ look around. 

They haven’t very much to say — 
It seems they aren’t goin’ to stay. 


We'll skip details, and take you where 
Four hands are wavin’ in the air. 
The man who put up all the dough 
Is in a deal, and don’t you know 
How he’s laughin’ up both sleeves, 
Unloading on these city thieves! 


Two weeks have passed, leases redrawn. 
With mineral options placed thereon. 

They started up at noon one day, 
But every person stayed away. 

They didn’t have the heart to come 
And face this pair, so green and dumb. 


The climax of the whole affair — 
Oil started gushin’ in the air. 
These gentlemen so green and dumb 
Sold to Standard for a sum 
Of seven million, cash on hand. 
Oh, Mother Luck, you’ve acted grand! 


When drillin’ wells, don’t pull your 
punches — 
Get on a structure, drop your hunches. 
(Geologists, like ticks and weevil, 
Are sure a necessary evil). 
Don’t get discouraged or get sore. 
Don’t plug till you’ve drilled 10 feet 
more! 
H.H. Adams. 
(Editor’s Note: Among many other oil 
field rhymes, the late H. H. Adams was 
also the author of “The Wildcatter” pub- 
lishd in August, E-36, which listed author 
as unknown. The rhyme was sent in by 
Mrs. Mildred G. Adams, Abilene, Texas, 
widow of the oil-man poet. 
3 Y 7 
He had Tarzan eyes—they swung 
from limb to limb. 
A 7 7 
Do you know how a Sultan chooses 
the best girl for his harem? He lines all 
of them up and as they pass by, his serv- 
ant throws water on them. If one sizzles. 
that’s it. 
A 7 A 
A drunk wandered in at 3 a.m. after a 
glorious evening. A few minutes later, a 
series of unearthly squawks howled out 
of the radio. His wife looked into the 
room and found him frantically twisting 
the dial back and forth. “For heaven’s 
sake, what in the world are you doing?” 
she asked. 
“G’way. G’way. Don’t bother me,” he 
yeleld. “Somebody's locked in the safe 
and I can’t remember the combination. 
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OIL and GAS TRADE NEWS 





Oil Base Moves to Houston 

Oil Base, Inc. announces the moving 
of its Mid-Continent division office 
fom Fort Worth to 4614 Montrose 
boulevard in Houston. A new control 
laboratory and additions to the plant 
at 8200 Market Street Road in Hous- 
ton have recently been completed. Per- 
sonnel in the Houston office include A. 
K. “Deacon” Brown, division sales 
manager; Philip Renn, district mana- 
ger for the Gulf Coast, and B. H. 
Burks, sales engineer. 


Enardo Names Distributors 
Phil Drane, president of Enardo 
Manufacturing Company, of Tulsa, an- 
nounced the appointment of Control 
Equipment, Inc., of Odessa, Texas, as 
exclusive distributors for Enardo in the 
West Texas counties and the eastern 
section of New Mexico. Control Equip- 
ment, a division of Sivalls Tank, Inc., 
will service the area with an entire line 
of Enardo oil field specialty products. 


Stearns-Roger to Move 
Into New Headquarters 

Stearns-Roger, Denver, Colorado, 
soon will occupy its own new and 
strictly modern home office build- 
ing—engineered and constructed by 
Stearns-Roger to requirements of a firm 
of engineering-constructors. 

Usually large contractors establish 
operations offices on the job site or in 
the community nearest each major pro- 
ject. The central office likewise is leased 
to permit ready expansion and contrac- 
tion or even movement from place to 





STEARNS-ROGER builds new headquarters in downtown Denver, Colorado. 


place. Over the years, Stearns-Roger, 
however, has followed the unique plan 
of centralized office with a permanent 
staff of engineers. 

The building is at West 6th Avenue 
and Bannock Street. 

It will have 90,000 sq ft of floor 
space and provide facilities for the 
Stearns-Roger home office staff of more 
than 600 executives, engineers, design- 
ers, draftsmen, and general office per- 
sonnel. Reinforced concrete is used 
throughout. 

Occupancy is scheduled for early 
spring of 1954. 


Clothier Group Moves 

Van D. Clothier, Inc., West Coast 
representatives of Wolverine Tube Di- 
vision, Detroit, Michigan, has moved 
its northern California branch to new 
and larger quarters at 19 South “B” 
Street, San Mateo, California. 

The announcement was made by 
Clothier, president, from the com- 
pany’s headquarters in Los Angeles. 

John A. Marshall will continue as 
manager of the Northern California 
operation. 


Hammel-Dahl Agents Named 

The Hammel-Dahl Company of 
Providence, Rhode Island, announces 
the appointment of the Arthur B. An- 
derson Company as new sales repre- 
sentatives. 

The company, 1434 West Thirty- 
First Street, Minneapolis, Minnesota, 
will represent Hammel-Dahl through- 
out Minnesota, North Dakota, South 
Dakota, and part of Wisconsin. 
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Barksdale Moves to New 
Location in Los Angeles 

L. S. Barksdale, president of Barks 
dale Valves reports that move of the 
assembly plant and the general offices 
to a new address has been completed 
These larger facilities are at the cornet! 
of Fruitland and Alcoa, in Los Angeles. 

In addition to the patented “Shea 
seal” principle, Barksdale Valves manu- 
factures and distributes a complete line 
of pressure actuated switches. 


Lummus Appoints Ad Agency 

The Lummus Company has ap- 
pointed the industrial division of the 
Sterling Advertising Agency, Inc., to 
handle its advertising and public rela- 
tions. Paul B. Slawter, Jr., is the ac- 
count executive. 

For 1954, the Lummus Company 
plans a completely integrated program 
of advertising in industrial publications, 
business publications, and other media, 
together with a large volume of docu- 
mentary material. 


TSI Acquires Stock of 
Houston Laboratories 

J. E. Jonsson, president of Texas In- 
struments Inc., Sam P. Worden, presi 
dent of Houston Technical Labora 
tories have announced that negotiations 
have been completed whereby Texas 
Instruments will exchange shares of its 
common stock for 100 per cent of the 
outstanding stock of Houston Techni- 
cal Laboratories. Texas Instruments 
plans to operate the company as a 
wholly owned subsidiary. 
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Clark Equipment Revamps 
Eastern Dealer Organization 
Clark Equipment Company has re- 
vamped its dealer organization in the 
east to handle its newly-acquired Ross 
straddle carriers and fork truck lines. 
Clark dealers affected by the plan are 
Materials Handling, Inc., Pittsburgh, 
Pennsylvania; Fallsway Spring and 
Equipment, Baltimore, Maryland; C. 
E. Reutter, New Haven, Connecticutt; 
Rushmore, Weber, and Case, Inc., 
Latham, New York.; and Brodie In- 
dustrial Trucks, Inc., of Malden, 
Massachusetts, and Buffalo, New York. 


Emsco-D-+-B Sales 
Group Reorganized 


Reorganization of Emsco and D+-B 
sales departments to assure closer co- 
ordination between machinery and pro- 























Emsco’s sales divi- 
sions and its distri- 
butors is an- 
nounced by Wil- 
liam C. Kinder, 
vice president and 
general manager, 
sales. G. H. Lewis, 
as sales manager of 
the D+-B Division 
of Emsco, will L. M. Bush 
supervise pumping unit sales as well as 
the sale of all products manufactured 
by the D-++B plant at Garland, Texas. 

Charles J. McLane, Jr., until re- 
cently Emsco’s sales representative in 
Tulsa, Oklahoma, has been appointed 
manager of pumping unit sales, report- 
ing to Lewis. McLane has been with 
Emsco since 1944. 

To head Emsco’s sales for the Mid- 














































his appointment as California sale 
manager, Bush had been D--B gale 
manager for the coast area. 

T. Clarence Phillips, associated with 
Emsco since 1934, has been appointed 
California sales manager for D+LB re. 
porting to Bush. 

California manager of pumping 
unit sales will be Robert D. Cassel, 
who has had extensive industrial sales 
experience on the West Coast. 

Machinery sales for California wij 
continue under the direction of D. A. 
Carnahan, who has represented Emsco 
in that capacity since 1950. 

Rounding out his sales and service 
team, Kinder has appointed E. L. Cole 
as field service manager for the Mid- 
Continent, reporting to Ramey, and 
M. A. Simmons as sales engineer for 
all Emsco machinery. 















- : Continent area, excluding the D+B ITC 
duction equipment sales, and between —jivision, Kinder has por ber TA. Englishmen Visit U. S. clude 
Ramey, who has been associated with Two of Great Britain’s major indus- “2 
manufacturers of drilling and produc- trialists visited in Houston recently. D, Reb 
tion equipment in various capacities |B. Mirk, chairman of the board of Le Jack H 
during the last 20 years. He is a gradu- Grande, Sutcliffe, and Gell of Roches- 
ate of the University of Southern Cali- ter, Kent, England, and G. V. Sims, Chiks 
fornia. managing director of the English firm, Chil 
Lloyd M. Bush, who has filled many were guests of John Maher, president house : 
sales positions with the D+-B Division — of Oil Center Tool Company, to confer and th 
of Emsco during the past fifteen years, | with Maher on its manufacturing agree- enlarg 
has been selected to direct all Emsco ment for producing O-C-T equipment Califo’ 
and D-+B sales in California. Prior to _—in the Sterling area. tunity 
te — — Chiksé 
extens 
= been u 
Mai 
P 28,006 
. with o 
q wr chasin 
Bam |) ee A) ’ countt 
1) peer g sales | 
admin 
ferenc 
of the 
_— The Norr 
| AFFILIATED Fie 
gener NATIONAL errt 
AERILIATED NATION ag HOTELS ' 
ARAMA atl NOTE EBON ag mercer aw 
wt eee (ots ZO eitien in. GB atati 
eS 1 CO ANEER Gotreton 
wore WAS 1 GA aiveston 
ae et lndionansl weiss aa omen and the District of Columbia 
ml ubboc 
ne a ae tuasock se arte COMFORTABLE GUEST ROOMS — 
yore — wore CACTUS Son Antonie SUPERB CONVENTION FACILITIES — 
a eee oe enn EXCELLENT FOOD — TELEVISION* AND 
ww MERICD Clon suunan uaxe, ova ote RADIOS — COURTEOUS SERVICE 
HOTEL age nor INA Columbio wore MONTICELLO == , *¥ 
ADE HAMPTON. ==" Carry a Universal Credit Card — it’s * 
ied TELEPHONE ccsive 2040 Convenient and Safe — write the 
1 WASESTON — 5-836 NATIONAL HOTEL COMPANY 





— Murrey nil 
NEW YORK La 451 


CHICAGO — Mohew’ P. O. Box 59, Galveston, Texas 








* In Telecast 
Areas 




















To obtain more information on products advertised see page E-65 


THE PETROLEUM ENGINEER, January, 1954 





| Sales 
3 Sales 


d with 
Ointed 
LB re. 


Mping 
Cassel, 
1 sales 


indus- 
tly. D. 
of Le 
oches- 
Sims, 
1 firm, 
sident 
confer 
agree- 
pment 








TRADE NEWS 








VISITORS at open house recently held at Chiksan Company plant in Brea, California, 
included, standing: J. Gordon Stebbings and Harold J. Olympius, Triangle Steel 

and Supply; Frank Kelly, Republic Supply. Seated: Charles McIntyre, Republic 
Supply; Herbert Bergen and Dr. Glen Curtis, of Brea; Ed Liecester (foreground) 
Republic Supply; Rodney Durkee, Lane-Wells; Pat Ellis, Howard Supply; and 

Jack Human, Associated Piping and Engineering. 


Chiksan Holds Open House 

Chiksan Company held an open 
house recently for customers, suppliers, 
and the general public at the recently 
enlarged manufacturing plant in Brea, 
California. This was the first oppor- 
tunity for a general inspection of the 
Chiksan plant since completion of the 
extensive expansion program that has 
been under way since last February. 

Major addition to the plant is a 
28,000 sq ft air conditioned building 
with office area for the personnel, pur- 
chasing, production control, cost ac- 
counting, and cost estimating, and 
sales development departments. Shop 
administration offices and a large con- 
ference room are included in this area 
of the building. 


Norris Holds Annual Meeting 
Field men and managers from all 
territories convened in Tulsa, Okla- 


homa, recently for the annual sales 
meeting of W. C. Norris, Manufac- 
turer, Inc. Bill Davidson, sales mana- 
ger, headed the conferences. Consider- 
able discussion, led by Al Hardy, chief 
engineer, was spent on the new Type 
35 sucker rod just recently put on the 
market. 


CF&l Moves Steam Plant 
From Kansas to Colorado 

A mammoth 100,000 Ib-per-hour 
steam plant has been sliced into sec- 
tions, loaded on railroad cars in Kan- 
sas, and successfully “transplanted” to 
the Pueblo, Colorado, steel mill of the 
Colorado Fuel and Iron Corporation, 
500 miles away. 

The novel moving job was performed 
in 17 weeks by teams of technical 
specialists: and skilled craftsmen. The 
Pueblo steel mill’s steam generating 
system was rebuilt without a shutdown. 





W. C. NORRIS employees at annual meeting are, seated: Paul Hagaman, Jack 
Schaff, A. C. Cloud, Hamp Brooke, Dan Coates, A. L. Ethriedge, Arthur Miller Jr., 
assistant sales manager, LeRoy Mitchell, J. E. Giles, Jere Whitaker. Standing: Clyde 
Sights, C. B. Schofield, C. T. Fair, Don Stewart, J. H. Coman, manager material 
control, Jack Getty, C. L. Snelling, W. C. Tolleson, Kenneth Cook, Marvin Parker, 
Doyle Bain, and William L. Butler, executive vice president, G. W. Davidson, sales 
manager, and Edward C. Bolger, president. 
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Specify 


DARCOVA 


the original composition valve cup 


XCEPTIONAL resistance to wear 
E and deterioration is built into 
every Darcova cup or ring! e The 
right, scientifically developed and 
controlled texture gives peak effi- 
ciency and longer flex-life at a) 
depth! e Darcovas are the right 
size for every make or size pump! 


Longer life . . . fewer pulling 
jobsand perfect fitare good reasons 
why you should ask for genuine 
Darcovas at your supply store. 


DARLING VALVE 


& MANUFACTURING 
COMPANY 


WILLIAMSPORT 2, PA. 


a 


—_ — 
THE ORIGINAL COMPOSITION CUP |] 


—S _ es 
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Vickers Opens Odessa 
Sales Office, Warehouse 


Vickers Incorporated has opened an 
office at 900 East Second Street, 
Odessa, Texas, to serve the Mid-Con- 
tinent oil fields. The Odessa office will 
act as petroleum equipment sales and 
service headquarters for the area. 

George W. Morte, who has been for 
the last 10 years with the West Coast 
headquarters of Vickers Petroleum 
equipment department has been ap- 
pointed district manager, and will be 
stationed at Odessa. He will be assisted 
by Edgar C. Swain, a sales and service 
engineer who has also had a long back- 
ground of experience with the Vickers 
units. 


Camco Publishes Book on 
Oil Production by Gas Lift 


Camco Inc. of Houston, Texas, has 
announced publication of “The Power 
of Gas,” a complete manual on oil pro- 
duction by gas lift. The paper-backed 
book was written by C. V. Kirkpatrick, 
professor of petroleum engineering, 
University of Houston, and has been 
published for the benefit of users of 
gas lift. 

This well-written, and comprehen- 
sive manual contains 66 illustrations 
and 6 tables. Contents of the manual 
are Clear in detail and scope of subject 












PRESSURES TO 1000 P.S.1. 
5 to 75 G.P.M. SIZES 


Best suited for hydraulic mechanisms and other 
applications where high pressure is required. 
Spur gears operate in axial hydraulic balance 
.-. roller bearings and bronze wear plates re- 
duce friction under heavy loads. Splined drive 
shaft absorbs thrust loads. Models available 
with mechanical seal or packed box. 


Send for Catalog 


GEO. D. ROPER CORP, 
721 Blackhawk Park Ave. 
Rockford, Illinois 
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FOR HYDRAULIC SERVICE 
AND OTHER HIGH PRESSURE 
APPLICATIONS... 
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matter and manner of presentation 
have been selected to challenge the 
more advanced technical individuals as 
well as to provide adequate background 
material for those who have not made 
an extensive study of the problem. 

Some titles of chapters of the book 
are: Basic gas lift valve mechanics, 
problems in design of gas lift installa- 
tions, basic reservoir fundamentals and 
application to gas lift, design of con- 
tinuous flow installation, and analysis 
of continuous flow design, dual com- 
pletions, economics of gas lift, and 
many others. 


Republic Supply Opens 
New Supply Stores 

Republic Supply Company an- 
nounces the opening of a new store in 
the North Texas district at Whites- 
boro, Texas, which will serve the Gray- 
son-Cooke-Denton County areas. 
Benny Barton has been named as store 
manager. Barton joined Republic Sup- 
ply in 1950. 

Also announced was the opening of 
a new store in the Oklahoma-Kansas 
district at Arkansas City, Kansas. Earl 
Carpenter has been named to manage 
this new store. 

Also opened was a new store at 
Farmington, New Mexico. Morris Gil- 
more, formerly store manager at. Ol- 
ney, Texas, has been assigned to the 
Farmington store as manager. 


Klinger Company Formed 

The Klinger Corporation of America 
has been formed and has secured the 
license to manufacture and sell Klinger 
products in the United States and jts 
possessions. Main office is 95 River 
Street, Hoboken, New Jersey, and New 
York office is at 17 Battery Place, 

Officers of the company are: L, 0. 
Arringdale, president; Vincent Max. 
well, vice president; R. H. Oksala, vice 
president; Edward J. Keane, vice pregi- 
dent and general counsel; C. S. Remig, 
treasurer, and Winifred C. Doler, sec. 
retary and assistant treasurer. Direc. 
tors are L. O. Arringdale, Vincent 
Maxwell, E. J. Keane, Charles Soukup, 
C. S. Remig, Robert P. Hughes and 
Henry Spindler. 


Genn and Logan Named 
District Representatives 

Genn and Logan have been ap. 
pointed district sales representatives in 
the Chicago area, by Dollinger Corpo- 
ration. Earl Genn has been identified 
with sales engineering activities for a 
number of years in the midwest. He 
was formerly sales engineer for the 
Furkert Company. 

Frederick D. Logan is a graduate of 
the University of Illinois, and prior to 
his association with Genn, served as a 
mechanical engineer for various firms. 














OIL FINANCING 


Our technical and financial knowledge of 
the oil industry is available to principals 
of independently or family owned oil and 
gas properties. If you are contemplating a 
loan against present production or consid- 
ering the acquisition or sale of producing 
holdings, our specialized experience may 
be helpful. 


C. LESLIE RICE, Jr. 
Vice President 


Oil Department 


Empire Crust Company 
7 WEST 5lst STREET 
at Rockefeller Center, New York, N. Y. 


J. F. DOUGHERTY 
Vice President 
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TRADE PERSONALS 





» Harold W. Sweatt, president of Minne- 
apolis-Honeywell Regulator Company 
since 1934, was recently elected chairman 
of the board, succeeding Mark C. Honey- 
well, who was named honorary chairman. 

Paul B. Wishart, vice president and 
general manager of the company, was 
elected to succeed Sweatt as president. 

At the same time two other officers of 
the company were elected directors, en- 
larging the board’s membership to 10. 
The new directors are Tom McDonald, 
vice president in charge of sales, and 
A. M. Wilson, vice president in charge 
of the firm’s aeronautical division. 

The retiring officials include, in addi- 
tion to Honeywell, another executive who 
has been a member of Honeywell’s top 
management since the firm was organized 
under its present corporate structure in 
1927. He is W. L. Huff, director, execu- 
tive vice president, and former treasurer. 

Others retiring are R. P. Brown, vice 
president and chairman of the board of 
the company’s industrial division in Phil- 
adelphia; George A. DuToit, vice presi- 
dent in charge of manufacturing, and L. 
Morton Morley, vice president and form- 
erly in charge of sales for the industrial 
division. 

Honeywell, Huff and Brown will con- 
tinue as directors. 

Sweatt, in taking over the chairmanship 
of the board, succeeds the man he also 
succeeded as president. Mark Honeywell 
was president of the firm from 1927. 


> Kenneth O. Hoevel, for nine years di- 
vision sales manager of the midwest divi- 
sion of The National Supply Company, 
with headquarters at Tulsa, has been pro- 
moted to division manager of the North- 
west division. In his new position, Hoevel 
will have his headquarters at Denver, 
Colorado. He succeeds J. W. Gillespie. 

Hoevel joined the company in 1935 as 
a store clerk. Hoevel attended the Uni- 
versity of Tulsa for two years and later 
received a degree in mechanical engineer- 
ing at the Missouri School of Mines. 


> Earl D. Hilburn will join the headquar- 
ters staff of Westinghouse Air Brake 
Company in the newly-created office of 
vice president, government contract serv- 
ice. In his new capacity Hilburn will co- 
ordinate efforts of all Westinghouse Air 
Brake’s divisions with respect to the pro- 
curement and execution of contracts for 
the Armed Forces and government agen- 
cies. For the last five years, Hilburn has 
been director of engineering services for 
Melpar, Inc. 


» Walter C. Thompson has been elected 
president of The Torrington Company, to 
succeed Lester J. Ross, deceased, and 
Ray B. Nichols has been elected execu- 
live vice president to succeed Thompson. 
N. Russell Clarke, president of the West- 
field, Manufacturing Company, of a sub- 
sidiary, has been elected director for the 
lnexpired term of Ross. Byron T. Virtue, 
chief engineer of Torrington’s bearings 
division, has been promoted to general 
sales manager. 

_Thompson, who was elected executive 
vice president last September, has been 


affiliated with Torrington since 1927. 

Nichols joined the Bantam Ball Bearing 
Company in 1924 and moved with that 
company to South Bend, Indiana. 

Clarke,’who has been associated with 
Torrington’s Westfield subsidiary for 
more than 45 years, has served as secre- 
tary and vice president of that company. 
Virtue came to Torrington in 1945 from 
the engineering faculty of Iowa State 
College. 


> Forrest F. Hinkley is new director of 
subsidiary operations; and Horace B. 
Ferguson, director of purchasing, of 
Aeroquip Corporation. Hinkley will be 
responsible for the coordination of sales, 
engineering, manufacturing, and financial 
functions between ‘Aeroquip and its sub- 
sidiaries. He has been an Aeroquip execu- 
tive for the last eight years. 

Ferguson replaced Hinkley and will be 
responsible for procurement of materials. 
Ferguson joined the organization last 
September. 


> Walter R. Mitchell has been named 
executive vice president of the National 
Geophysical Company, Inc., of Dallas. 

Other promotions announced include 
Paul L. Farren to vice president, James 
H. Frasher to assistant vice president, 
and Joe L. Vaughan to secretary and 
treasurer. 

Mitchell joined National in 1936. He 
is a graduate of Kansas State College. 

Farren is a 1937 graduate of Rice Insti- 
tute. He joined National immediately 
upon graduation. 

Frasher joined National Geophysical 
in 1946. He attended Colorado A & M 
College. 

Before becoming secretary and treas- 
urer of National, Vaughan was National’s 
chief accountant and auditor. He is a 
graduate of the University of Texas. 


ead 
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McMullen 


Rogers 


>» Charles McMullen will represent 
American Iron and Machine Works Com- 
pany in the South Texas area and will 
make his home in Victoria, Texas. Prior 
to coming to American Iron, McMullen 
was affiliated with the United Supply 
Company and Houston Oil Field Mate- 
rials Company. 

Bill Rogers will represent American in 
the Illinois area. He was previously in 
sales work with Sohio Oil Company and 
Reed Roller Bit. His headquarters will 
be in Mount Vernon, Illinois. 

K. E. “Stumpy” Woods will make his 
headquarters in Denver, Colorado and 
will serve the states of Colorado and 
Utah. He was formerly with Reed Roller 
Bit and Chicago Pneumatic Tool. 
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> Louis Webber, general manager of 
Martin-Decker Corporation has just com- 





J. T. Berger 


pleted a 7-week field survey, sales and 
service trip to Trinidad, Columbia and 
Peru. He introduced new product devel 
opments to these countries and appointed 
Donald E. Merritt, Precision Technolog 
icia C. A. of Maricaibo, Venezuelan dis- 
tributor for Martin-Decker equipment. 


L. Webber 


>» Jesse T. Berger has been named man- 
ager of industrial relations, Lane-Wells 
Company. 

Until recently, he was director of in 
dustrial relations for Pacific Airmotive 
Corporation, representing 3500 em 
ployees in three plants and three branch 
offices. Previously, he had the same post 
with Stone & Smith, Inc., metal and elec- 
tronics manufacturer. 


> Robert M. Moore was elected vice 
president sales of Pittsburgh Coke and 
Chemical Company recently. Moore has 
been with the company since 1942 and 
has served in the capacity of general 
manager-sales for the last seven years. In 
his position he will be responsible for the 
general sales activities of the company. 


> Rex E. Galloup is new district manager 
for the Texas and Gulf Coast area, Ed- 
ward Valves, Inc. Galloup was formerly 
sales manager for the Oil Center Tool 
Company, Houston, Texas. He is a grad- 
uate of West Texas State College. 


>» Phil Powell has been named sales rep- 
resentative of Wolverine Tube Division 
of Calumet & Hecla, Inc. 

Powell was formerly with Standard 
Brass Company of Houston, Texas, as a 
representative specializing in condenser 
tube sales. He is a veteran of 15 years 
experience in the brass industry. 





Gardenhire 


Curtis 


Foster 


B. R. “Whitey” Foster will represent 
American Iron in the Oklahoma territory 
and will specialize in the sales of produc- 
tion packers. He was formerly with Mc- 
Evoy, Gates Rubber, and Continental 
Supply. 

Odus Gardenhire has recently been 
promoted to the position of regional sales 
coordinator for American Iron. Garden- 
hire has had wide experience in the oil 
fields having joined American [ron in 
1928 as a field representative in East 
Texas. 

Bryan Curtis has recently been trans- 
ferred from district manager of the Amer- 
ican Iron Houston office to Midland, 
Texas where he will serve as district 
manager of West Texas-New Mexico area. 
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M. L. Crawford 


> R.A. “Bob” Pigg has been named vice 
president and Iris Adams secretary-treas- 
urer of Ted Workman Advertising, Inc. 
Pigg joined the advertising agency in 1948 
and has been both production manager 
and an account executive. Before joining 
the staff of Ted Workman Advertising, 
Inc, he was advertising manager and 
publicity director for several companies 
in California and Texas and headed his 
own agency in Los Angeles. Miss Adams 
has been with the agency since it was 
formed by Workman and has served suc- 
cessively as secretary to the president and 
as business manager. 


R. A. Pigg 


» Madison L. Crawford has been named 
advertising manager, The Frank G. 
Hough Company. 

Crawford has an extensive background 
in sales, advertising, and materials han- 
dling with General Foods and Clark 
Equipment Company, where he served as 
associated advertising manager of indus- 
trial truck division. He is a graduate of the 
University of Michigan. 








D. H. Vandenberg 


L. W. Crow 


>L. W. “Doc” Crow formerly Fluid 
Packed Pump salesman in the Tri-State 
area has been made manager of the East- 
ern division. D. H. “Don” Vandenberg 
who formerly served as assistant plant 
foreman has been put in charge of West 
Texas, Texas Panhandle, and New Mex- 
ico operations. 


> Harold O. Washburn, former president 
of American Hoist and Derrick Company 
has been named chairman of the board. 
John E. Carroll, former vice president 
of sales, was elected president. Washburn 
came to the American Hoist after gradu- 
ating from the engineering school of the 
University of Michigan in 1911. Wash- 
burn was elected to the board of directors 
in 1928, and named president in 1945 
= has served in that capacity since that 
ate. 

Carroll, a graduate engineer from the 
University of Minnesota, originally be- 
gan to work for American Hoist in 1937. 
He resigned his sales position later but 
returned to American Hoist in 1949. 

The board of directors also elected 
James F. Bishop to the position of vice 
president and treasurer. D. B. Botkin and 
R. J. Stoddard were re-elected as vice 
Presidents of the firm. 
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P. W. Mettling 


Harold Hinnes 


> Phillip W. Mettling has been elected 
vice president and general sales manager 
of C. Lee Cook Manufacturing Company. 
Prior to joining C. Lee Cook, Mettling 
had served for 11 years as Los Angeles 
manager for Cooper-Bessemer Corpora- 
tion, covering the southwestern part of 
the United States. Mettling has been a 
director of the California Natural Gaso- 
line Association and has been active in 
the Pacific Coast Gas Association. 


> Harold Hinnes has been named man- 
ager. of Marlow Pumps’ newly created 
service department. Reorganization of 
service facilities into a separate depart- 
ment will concentrate added attention on 
this phase of the company’s business. The 
new department will act directly for 
dealers and customers. 


> James M. Bugbee, Jr., is the new dis- 
trict sales representative for Baroid sales 
division in Oklahoma City. He replaces 
R. R. Morris, who has been transferred 
to Canada. Bugbee has been with Baroid 
more than seven years. 

Clifford P. Blackburn, former news re- 
porter and photographer, has been named 
advertising assistant for Baroid. Black- 
burn was graduated from the University 





Blackburn Souther 


Bugbee 
of Missouri School of Journalism. He 
worked several years on the staff of the 
Lubbock, Texas, Morning Avalanche. 

R. E. Souther, Baroid Sales employee 


for 14 years, was recently appointed man- © 


ager of the new equipment department. 
This new department is a consolidation 
of the transportation department, testing 
equipment department, and the well log- 
ging shop. He is a graduate of the Univer- 
sity of Texas. 


>» C. Ross Spencer has been named sales 
manager of Oil Center Tool Company. 
Before joining 
O-C-T he was prod- 
uct manager for Na- 
tional Supply Com- 
pany. A specialist in 
wellhead equipment, 
Spencer has had a 
number of years ex- 
perience in the 
United States, Can- 
ada, and South 
America. He at- 
tended the Univer- 
sity of Texas, 


C. Ross Spencer Austin. 
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"DON'T 
FENCE 


US IN!" ++ 


The cow, by nature, won't jump 
the fence ... The only place we 
put production fences for ring 
problems is behind us. 





Shirt sleeved engineering in 
your packing or piston ring 
problems is something we relish; 
so “don't fence us in” .. . let 
us prove to you we can lick your 
special problems. 


Write for Complete 
Information 


Metallic Packings 
Power Piston Rings 
Carbon-Bakelite 
Liquid Pump 

& Compressor 
Piston Rings 

@ Valve Discs 


Wide 





FRANCE PACKING COMPANY 





9925 Bustleton Ave., Philadelphia 15, Pa. 








KOPR-KOTE 


THREAD LUBRICANT and SEAL 





BATCH CONTROLLED 


High temperature Kopr-Korte 
with fine ground metallic cop- 
per, puts an end to leaks in cas- 
ing and tubing. Hundreds of 
wells cased and tubed without 
a “leaker” using JetT-LuBE’s 
Kopr-Korte. Batch controlled. 
Unconditionally guaranteed. 


Order through your supply store 
or send for complete details 








INC. 


7362 W. BEVERLY BLVD.,LOS ANGELES 36 
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j\ast, low-cost emulsion-breaking is a year- 
"round fact when you use the Visco formula 
fitted to your emulsion problems ...And cold- 


weather emulsion-breaking is a Visco specialty. 


Be sure to get your Visco Service Check for 
cold-weather efficiency. Call Madison 0433 
Houston, collect, for action now. 


VISCO PRODUCTS COMPANY 


INCORPORATED 


2600 Nottingham at Kirby 
rd R) Houston 5, Texas 


COCO» o consistenniy EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 
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New Machinery and Supplies 








Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) VARIDRIVE SPEED CONTROL 


Automatic speed control of U. S. Vari- 
drive motors by such variables as pres- 
sure, temperature, speed, or liquid level 
is now possible through a recent develop- 
ment of .U. S. Electrical Motors Inc. An 
improved pneumatic control called Vari- 
trol, which may be operated either man- 
ually or automatically, has been designed 
into the U. S. variable speed motor — 
Varidrive. Designed to operate on a sup- 
ply air pressure of 60 to 100 psi, the Vari- 
trol is controlled by an air cyclinder us- 
ing air on both sides of the piston for 
positive positioning. 

Circle letter (A) on reply card. 


(B) COMBUSTION ENGINES 


A V-12, valve-in-head, internal com- 
bustion engine for use in the petroleum 
industry and wherever heavy sustained 
loads are encountered, has been added 
to Le Roi Company’s line of internal 
combustion engines. The new model has 
4000 cu in. piston displacement and will 
be known as the Le Roi L4000. The L4000 
can also be equipped for burning lique- 
fied petroleum gas, sewer gas, or gasoline. 


Circle letter (B) on reply card. 


(C) ENGINE-GENERATOR 


The Wincharger Corporation has 
stepped up the continuous operating ca- 
pacity of its portable engine-generator, 
Model F4500, from 2500 watts to 3000 
watts. This unit has a motor-starting ca- 
pacity of 4500 watts. The “belted” feature 
of new “F” series Winco engine-genera- 
tor permits user to run the engine at the 
engine-manufacturer’s best recommended 
speed and the Winco generator at 3600 
rpm. 


Circle letter (C) on reply card. - 


WINCHARGER’S portable 
engine-generator. 





(D) CONTROL TEST 


Use of an atomic by-product in a new 
instrument introduced by Central Scien- 
tific Company will reduce the time cycle 
required for a basic product control test 
in the petroleum industry from four hours 
to five minutes and, at the same time, 
increase accuracy more than 100 per cent, 
the company reports. 

The new instrument — which utilizes 
an atomic radiation source obtained from 
the U. S. Atomic Energy Commission at 
Oak Ridge, Tennessee — measures the 
percentage hydrogen and H/C ratio in li- 
quid hydrocarbons by a process that util- 
izes the absorption of beta rays. The beta 
rays are high-speed electrons obtained 
from the radioactive decay of strontium 
90. It is known as the Cenco Beta Ray 
H/C meter. 


Circle letter (D) on reply card. 
(E) HOLD-DOWN TOOL 


A new hydraulic hold-down tool has 
been developed by Sweet Oil Well Equip- 
ment, Inc. Used in selective acidizing 
through perforations 
below a_ hook-wall 
packer or anchor 
packer, in high-pres- 
sure water or gas in- 
jection, squeeze ce- 
menting and formation 
fracturing, the new 
Sweet hold-down tool 
affords a variety of 
approaches to comple- 
tion problems. 

The new tool can 
be installed at any 
point in the operating 
string and set above 
the casing shoe to 
hold down any type of 
open-hole or casing 
packer against pres- 
sure from beneath. 

Circle letter (E) 

on reply card. 
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(F) MICROSCOPE LIGHT 


The Microviolite Company has an 
nounced some improvements and addi 
tions to Microvilite, microscope light and 
ultra-violet examination box. Arrange 
ment of the white fluorescent tubes and 
the ultra violet tubes has been changed 





to give a better distribution of light. A 
snap-on-off magnifying eyepiece (6 
power) is provided as an extra accessory. 
This new eyepiece makes is unnecessary 
to carry a microscope to the field. Micro 
violite is the invention of John M. Hills 
consulting petroleum geologist of Mid 
land. The Microviolite Company recently 
increased its scope to offer a line of geo 
logical and laboratory supplies, with Jim 
Turner as manager of the supply business 


Circle letter (F) on reply card. 


(G) MARINE ENGINES 


Hercules Motors Corporation is now 
marketing a line of marine diesel engines 
with horsepower ranging from 12-500 
The new Hercules marine diesel engines 
feature compact size, lightweight design 
and are produced for high-speed, heavy 
duty service. These marine diesel engines 
are available for powering pleasure craft 
as well as working vessels. 


Circle letter (G) on reply card. 


(H) INSULATION TESTER 


Designed for testing up to 30,000 v ac 
yet retaining maximum compactness and 
portability, the model 573A Hypot pro 
vides ac output voltage continuously 
variable from 0-30,000 v at 1 kva capac 
ity (1.5 kva intermittent). Input is 115 v. 
50-60 cycle. Instrument is housed in a 
grey wrinkle-finish steel case 21 in. by 16 
in. by 18 in., weight 178 lb, and was de 
veloped by Associated Research, Inc. 

Circle letter (H) on reply card. 


-(1) WELDING GUN 


The Aircospot Gun, a new develop 
ment by Air Reduction, is now available 
to industry. This light-weight spot weld 
ing gun uses a 3/32 in. non-consumable 
thoriated tungsten electrode and an inert 
gas shield. It makes instantaneous welds 
on stainless steels, mild steels and alloy 
steels. 


Circle letter (I) on reply card. 
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9925 Bustleton Ave., Philadelphia 15, Pa. 


"EARLY 
BIRD 
CATCHES 7 


GOING FISHING? .. CALL YOUR FRIEND! 


© Competent Operators 
® Rotary Fishing Tool Service 

e * ® Spang Cable Tools ® Drill Pipe 
We're . up before the chickens ® Blow Out Preventers ® Rentals 
when it comes to service ... * Complete Oil Field Machine Shop 
packing and piston ring service, ~ 
that is. 


<<——> 


call us for 


Give us a packing or piston ring 
problem, one you have never 
solved to your satisfaction. Let 
us study it thoroughly and then 
recommend the right rings for 
maximum results ... You'll get to wash over 
delivery, too, when you want it. 71%4"-8" O.D. Collars in 9” hole 

| 6%,”"-7” O.D. collars in 7%” hole 

5%” O.D. cable tools in 7” O.D. 

casing 


4%” O.D. cable tools in 54.” O.D. 
casing 





Write for Complete 
Information 





@ Metallic Packings 
Power Piston Rings 
@ Carbon-Bakelite 
Liquid Pump 
& Compressor 
Piston Rings 
@ Valve Discs 


RANCE PACKING COMPANY 


Oklahoma City 
1037 S.E. 29th St. 
Phone MElrose 7-2426 


Wichita Falls, Texas 

4 miles west of town 

on the Seymour Road 
Phone 3-1910 


Affiliated Company 
GREAT BEND 
FISHING TOOL CO. 
West 10th St. 
Great Bend, Kansas 
Phones 7810 - 7819 
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Freeze-Proof Steam Traps 





NICHOLSON MAKES 


for every Plant Use 


Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof, Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage capac- 
ity results in minimum heat-up time. The 
non-air-binding feature of _(@ 

Nicholson traps also notably 4 : 
facilitates heat 
transfer in severe 
weather. Types 
for every plant 
use. Sizes 4” to 
2”; pressures to 


250 Ibs. 















BULLETIN 
853 


217 OREGON ST., WILKES-BARRE, PA. 


NICHOLSON 

















TRAPS - VALVES: FLOATS 
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NEW MACHINERY 


(J) LOW PRESSURE JOINT 


A new addition to the Emsco Manu. 
facturing Company ball bearing swive| 
fitting line specially designed for appli- 
cations and pressures to which schedule 
40 pipe would be subjected. The Type 
LPR Emsco fitting is designed for a 
maximum pressure of 1000 psi at a maxi- 








mum temperature of 225 F. Other types 
are available for pressures up to 15,000 
psi and temperatures to 750 F. Like all 
Emsco ball bearing swivel fittings, out- 
standing feature of the Type LPR is its 
unusual free turning qualities. Packing 
materials, including Teflon for corrosive 
and other services, are independent of 
the ball rows and are unaffected by ball 
race wear. Emsco swivel fittings need not 
be discarded after long usage, packing 
can be replaced and adjustments made 
while the fitting is in service. 


Circle letter (J) on reply card. 
(K) CURRENT TRANSFORMER 


A new butyl-molded current trans- 
former for outdoor applications up to 
5000 v has been announced by the Gen- 
eral Electric Company’s meter and instru- 
ment department. Smaller and _ lighter 
than previous models, the new Type 
JKW-3 transformer represents the first 
successful application of the butyl process 
to transformers of the higher-voltage out- 
door type. According to G-E engineers, 
the previous maximum voltage for butyl- 
molded outdoor transformers was 600 v 
(Type JKP-O), although 5000 v was the 
high for indoor use (Type JKM-3). 


Circle letter (K) on reply card. 
(L) EXPLOSION-PROOF MOTOR 


For locations where dangerous fumes, 
inflammable gases, explosive substances, 
or combustible dusts may exist, U. S. 
Electrical Motors Inc., has just announced 
its new right-angle Syncrogear with ex- 
plosion-proof motor. Available in 1 hp 
rating with speeds from 45 to 155 rpm, 
this 3-phase ac motor is known under this 
manufacturer’s designation as Type 
SESV-GW. The explosion-proof motor 1s 
designed to comply with Underwriters 
specifications and Class II — Groups F 
and G service. 


Circle letter (L) on reply card. 
(M) TRANSDUCER 


A new transducer, the Dynaformer 
Pressure Cell, has been introduced by 
The Foxboro Company. Highly sensitive, 
the new element converts fluid pressure 
into a proportional AC voltage, which is 
measured in terms of pressure by a Fox- 
boro electronic Resistance dynalog in- 
strument. The Dynaformer Cell consists 
of a Bourdon pressure spring linked to a 
copper ring which surrounds the iron 
core of a differential transformer. 


Circle letter (M) on reply card. 
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NEW MACHINERY 
(N) WEIGHT INDICATOR 





Martin-Decker Corporation has re- 


cently placed on the market a new weight 
measuring device. Attached to boom 
cranes, bridge cranes, and overhead hoists 
having capacities up to 200,000 Ib, this 
weight indicator consists of a heavy duty 
hydraulic pressure transformer (installed 
at the dead end of the hoisting cable), a 
high pressure hose (which transmits the 
weight impulse), and an indicating gage 
with a large 12-in. direct reading dial. 
Circle letter (N) on reply card. 


(0) POWER DIGGER 


Design and enginering advancements 
in latest models of Sherman hydraulic 
power diggers are said to assure extra per- 
formance, greater economy and durabil- 
ity, according to an announcement by W. 
F. Beckman, director of sales, Sherman 
Products, Inc. Major improvements, 
proved in many months of severe testing 
under actual operating conditions, are de- 
signed principally to assure longer life of 
the equipment and freedom from service 
regardless of hard usage. The dipstick, for 
instance, is now of fabricated box con- 
struction, insuring added strength to meet 
the most severe operating conditions. The 
dipstick is now available in two sizes for 
obtaining depths of either 8 or 10 ft. 


Circle letter (O) on reply card. 


(P) CROWN BLOCK 


An Ideal Type F crown block has been 
designed by The National Supply Com- 
pany as companion equipment to its re- 
cently announced 450-ton Type F Uni- 
versal hook-block, and universal travel- 
ing block. The new crown block is rated 
at 525 tons, based on a suspended load of 
450 tons and dead line load of 75 tons. 
Designated as Type 754-F, it has seven 
54-in. diameter sheaves, and is suitable 
for all deep drilling. 


Circle letter (P) on reply card. 


(Q) DRILL PIPE WIPER 


Built to provide maximum flexibility 
at the center and exceptional rigidity at 
the outer edge, the new Weatherford 
Spring Company drill pipe wiper offers a 
bowl design that carries with it many dis- 
tinct advantages, according to the manu- 


rentenegs ge trem, 





facturers. Molded under high pressure in 
One piece, the Weatherford wiper has a 
45 Durometer hardness around the lip 
and 90 hardness at the outer rim. When 
pulled up under the rotary table the bowl 
shape prevents contact of the wiping lips 
With the master bushings, thus preventing 
lip damage. By the same token, it has 
the “give and take” flexibility necessary 
for high-efficiency wiping. 


Circle letter (Q) on reply card. 
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with 


Model HUD 


Disconnect 
Power Take-O 


Drill Deeper: 


es impact shock up to 70% 


1. Reduc ad driven equipment. 


on driving © : 
n 
2. Dampens starting shocks @ 
overloads. 


3. Allows full use © 
i torque over an ex 
ing rangeé- 


nded dr : 
ly synchronized. 


tended operat- 


ou ives can be more 
4. Comp 
effective 


ing or 
ents engines from lugging 


der load. 


feature cn 
e compoun 


5. Prev 
stalling ¥" 


' Disconnect : 
6 need for engin 
clutches. ‘ 
extends range © 


7. On mud pumps: . ahd pressures: 


available speed 


on chains, clutches & running parts 


Model HUD* Disconnecting 
Fluid Power Take-Offs 






wail 


rwildidise 


CLUTCHES AND/HYDRAULIC DRIVES 
he 


%* Model HUD—available in sizes 21’ and 
27’ to handle 100 to 600 hp engines. Oper- 
ates with either cooling radiator or heat ex- 
changer. Incorporates shortened oil sump to 
fit rig design. Write for complete information. 


\ 





TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 


* HYDRAULIC DIVISION, Rockford, Illinois 





BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES - NEWARK + NEW ORLEANS © SEATILE © TULSA 


To obtain more information on products advertised see page E-65 


E-69 














( 
Vv 


(R) WIRE ROPE 

Stretching the life span of wire rope is 
the subject of a new booklet, “Wire Rope 
— Use and Abuse”, issued by the E. H. 
Edwards Company. The pamphlet, third 
in a series, lists some of the common 
abuses of wire rope and how to prevent 
them. It follows two other books by the 
Edwards Company on the production 
and selection of wire rope. It is illustrated 
with photographs, technical drawings, and 
diagrams, and is two-color. 

Circle letter (R) on reply card. 


(S) WATER HOSE 

To help select the best water hose for 
specific need Quaker Rubber Corporation, 
Division of H. K. Porter Company, Inc., 
has just released for distribution a new 
full color bulletin describing the many 
types of Quaker water hose now avail- 
able. This illustrated booklet contains 
photographs and cutaway sections of the 
various hoses as well as tables of sizes, 
working pressures, and weights. 


Circle letter (S) on reply card. 
(T) MOTOR LUBRICATION 


Comparisons of methods for lubricat- 
ing electric motors are interestingly de- 
picted in a new bulletin just issued by 
U. S. Electrical Motors Inc. The bulletin 
illustrates the three principal types of 
bearings used in motors—cartridge, stand- 
ard open, and Lubriflush types — with 
explanations of the function of each. For 
demonstrating the action of re-lubrication 
in the U. S. Lubriflush bearings, a series 
of natural color photos of a transparent 
bearing housing is reproduced. 

Circle letter (T) on reply card. 


(U) ORGANIC CHEMICALS 


The 1954 edition of the booklet “Phys- 
ical Properties of Synthetic Organic 
Chemicals,” has just been issued by Car- 
bide and Carbon Chemicals Company, a 
division of Union Carbide and Carbon 
Corporation. This 20-page booklet is 


Publication will 
be sent free. 





POSITIVE OIL SHOW IDENTIFICATIO 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for oil show analysis! 
No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 


amination. Easily portable. 


samples with ultra-violet. 


Dept PE, 145 Pasadeno Ave 


Send for illustrated brochure on how to de- 
tect and analyze petroleum in oil surface 





South Pasodena, Calif 


To obtain more information on products advertised see page E-65 


Trade Literature 





issued annually and is a helpful guide for 
users of organic chemicals. The 1954 edi- 
tion presents data on more than 330 prod- 
ucts and features 36 new chemicals. 
Chemicals are arranged by family groups. 
Condensed data on applications are pre- 
sented and physical properties are given. 
Circle letter (U) on reply card. 


(V) CRANES 


Baldwin-Lima-Hamilton Corporation, 
construction equipment division, an- 
nounces availability of descriptive bulle- 
tins covering its recently-introduced 
LIMA Type 44 and LIMA Type 803 ma- 
chines. Type 44 is a l-yd machine with a 
15-ft dipper handle and a 20-ft boom. 
Equipped as a crane, it has a lifting ca- 
pacity of 25 tons. Type 803 is a 214-yd 
machine with an 18-ft dipper handle and 
a 24-ft, 6-in. boom. Equipped as a crane, 
it has a lifting capacity of 50 tons. 

Circle letter (V) on reply card. 


(W) TURBINES 

A six-page bulletin containing design 
features, dimensions, and preformance 
data on the new De Laval HCB single 
stage turbine has been issued by the De 
Laval Steam Turbine Company. The De 
Laval HCB single stage turbine was de- 
signed for a variety of plant applications 
and can be ordered from stock for imme- 
diate delivery. Maximum operating con- 
dions of the HCB turbine are: Horse- 
power to 100, pressures to 300 psig, tem- 
perature to 550 F, speed to 4000. 


Circle letter (W) on reply card. 
(X) COMPANY HISTORY 


To celebrate its 75th Anniversary in 
the industrial chemical field, Consolidated 
Chemical Industries Inc. have put out a 
new 104-page catalogue. Containing a 
full account of the company’s history, 
growth, and numerous products, the cata- 
logue is complete with photographs of its 
11 plants in the United States and Ar- 
gentina, product descriptions, specifica- 
tions, technical data (including useful 
tables, graphs, and general information), 
and packaging and shipping information. 

Circle letter (X) on reply card. 








the 


TO: The Petroleum Engineer 
P. O. Box 1589 e 


CHANGE MY ADDRESS, beginning with 


_ (¥) MOBILE COMMUNICATION 


Radig Corporation of America’s Victor 
division has announced two new catalogs 
on its mobile Carfone equipment. Catalo 
C.30 describes Carfone type CMV-ID. 
152-174 me, 6 v, 15 watts. Catalog ¢ 
3011 features the CMV-4E, CMV-4R 
152-174 Mc, 6-12 v, 30 watts, type. The 
Carfone is a compact unit combining 
transmitter and receiver. 

Circle letter (Y) on reply card. 


(Z) SWIVEL FITTINGS 

Emsco Manufacturing Company has 
announced a new bulletin describing a 
new addition to the Emsco ball bearing 
swivel fitting line. Type LRR is designed 
for maximum pressure of 1000 psi at 
maximum temperature 225 F. Outstand- 
ing feature of Type LPR is its unusual 
free turning qualities, easy turning at low 
torque, low resistance to flow, and all 
around safety. Thrust load is taken di- 
rectly through center of the balls. 


Circle letter (Z) on reply card. 
(AA) WELDING SPECIFICATIONS 


Edward Valves, Inc., a subsidiary of 
Rockwell Manufacturing Company, has 
published a bulletin listing socket weld- 
Society. Socket welding end dimensions 
as approved by the American Welding 
Society. Socket welding end demensions 
are given for valves two inches and 
smaller. Butt welding end dimensions are 
given for pipe sizes from 2% in. to 16 in. 

Circle letter (AA) on reply card. 


(AB) TURBINE PUMPS 


Vertical turbine pumps for safe and 
efficient handling of all petroleum prod- 
ucts and other volatile fluids are de- 
scribed in a new bulletin published by 
Layne and Bowler, Inc. Capacities of 
these pumps range from 40 gal per min- 
ute to 4000 gal per minute, and more for 
special service requirements. They are 
manufactured in two types. 

Circle letter (AB) on reply card. 


(AC) INDICATING INSTRUMENTS 

A new bulletin on portable d-c indicat- 
ing instruments has been announced as 
available from the General Electric Com- 
pany. Designated GEC-979A, the 8-page 
illustrated publication provides informa- 
tion on the applications, features, prices 
and performance of the company’s Type 
DP-11 and DP-12 instruments. 

Circle letter (AC) on reply card. 
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NS @ FACTORY ASSEMBLED 
A... - @ COMPLETELY SELF-CONTAINED 
po @ EASY TO INSTALL 
_ @ MINIMUM PIPING REQUIRED 
ONS 
and @ WIDE RANGE OF HEATER SECTIONS, 
jin STORAGE TANKS AND ACCESSORIES 
TO MEET ANY PLANT 
REQUIREMENT 
and @ GUARANTEED ZERO 
= OXYGEN 
1 by 
S of 
min- 
e for 
are 
NTS 
licat- 
das Here’s the deaerator every small and medium-size plant has been waiting for! 
pond Now for the first time you can get a ready-to-install deaerator that will give you 
- row high quality boiler feedwater at extremely low cost. The UNI-PAC DEAERATOR 
Type is guaranteed to deliver water with an oxygen content not to exceed 0.005 c.c. per 
litre (less than 7 p.p. billion) —generally recognized as zero oxygen! 
The UNI-PAC DEAERATOR is designed for both right and left hand 
— installation, and in a wide range of outlet and storage capacities. Accessory 
equipment is available to meet operating conditions peculiar to the plant 
and to obtain the results desired. 
Publication 4643 contains complete details. Write today for your copy. 
“Trademark 
“- corp. 3172 N. 17th Street, Philadelphia 32, Pa. 
= : Representatives in principal cities in U.S.A. In Canada, Mexico, Paris, Cuba, Venezuela, Puerto Rico, Hawali. 
“i Hot Process Softeners ¢ Deaerators e Dealkalizers e Demineralizers e Reactors ¢ Continuous Blow-Off ¢ Specialties e C-B Systems 
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OUR MIXING 


a 


A tremendous variety of 
fluid mixing needs are 


ably handled by the com- 







= Series C plete line of Eastern Mixers. 


Side Entering Mixer Size and power of mixers 


are flexible to help solve 
your problems. For com- 
plete information and 
engineering data, write for 
Eastern Fluid Mixing Cata- 
logs. Eastern engineers are 
always available to work 
out your complex mixing 


problems with you. 






Model VB-WT 
Turbine Mixer 







‘ 


-__. 


nl, 





‘= a ¢ Series A 
Side Entering Mixer 
af | 





/ 


EASTECAC \\ustaics, inc. 
E-72 To obtain more information on products advertised see page E-65 
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(AD) GROUND RESISTANCE 


Associated Research, Inc., announces 
Bulletin 1-1, which presents latest techni. 
cal data on measuring resistance of man. 
made grounds; theory, application and 
methods of soil resistivity measurement 
and brief discussion of geophysical pros. 
pecting by electrical methods. It also gives 
detailed description and operating char- 
acteristics of eight basic “Vibroground” 
ground resistance measuring instruments 
and how to use instructions for each. 


Circle letter (AD) on reply card. 
(AE) VACUUM TANKS 


Thompson Tank and Manufacturing 
Company, Inc., has announced a new 
catalog illustrating and describing its 
unitized vacuum tank. Utilizing vacuum 
principle permits pick-up of substances 
impossible to handie by other mechanical 
means, the company reports. The tank 
can be built to specifications with capac- 
ities of from 20 to 100 bbl. It then can be 
mounted on a company truck, semi or 
trailer, or skid mounted. 


Circle letter (AE) on reply card. 
(AF) HORIZONTAL TREATER 


Black, Sivalls & Bryson, Inc. announces 
publication of a new 20-page catalog on 
the BSB horizontal treater, Model HGT. 
Written in non-technical language and 
fully illustrated with photographs, charts 
and 4-color diagramatic drawings; the 
catalog describes 12 important design 
features of the unit, lists capacities and 
specifications, shows how to size treater, 
traces flow through the unit, and gives a 
case history illustration of a particularly 
tough treating problem that was solved 
with a BS&B horizontal treater. 


Circle letter (AF) on reply card. 
(AG) PRESSURE CELLS 


Utilization and specifications of new 
SR-4 high frequency pressure cells (Type 
“HF”) in the measurement of rapidly 
changing pressures up to 20,000 psi are 
presented in a new illustrated bulletin 
Baldwin-Lima-Hamilton Corporation. 
Bulletin is No. 4107. 


Circle letter (AG) on reply card. 


(AH) CEMENT TESTER 


A new 50,000-lb cement tester is pre- 
sented in Bulletin 4205, newly issued by 
Baldwin-Lima-Hamilton Corporation. Its 
four illustrated pages cover the evolution 
of the new machine with development of 
ASTM Test Method C 109-52, and gives 
features and specifications of the new 
machine. 


Circle letter (AH) on reply card. 


(Al) KELLYS 


National Ideal Kellys in the full API 
range of sizes are presented in a new 4 
page, 2-color bulletin, No. 413, newly 
issued by The National Supply Company. 
Complete specifications are tabulated. 
Kellys are made of electric alloy steel, the 
company reported. 

Circle letter (AI) on reply card. 


(AJ) AIR HEATER 


Peabody Engineering Corporation has 
just released a- new sixpage air heater 
bulletin. Printed in seven colors, the new 
bulletin describes in both print and de- 
tailed flow diagrams, not only the opera- 
tion of the Peabody air heater, but typical 
applications as well. 


Circle letter (AJ) on reply card. 
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BOOKS xx 








"0S- 

ves 

lar- » Physical Chemistry of the Hydrocarbons, Vol. 2. Adalbert 
wn Farkas. Academic Press, Inc., 125 East 23rd Street, New York 
; 10, New York. Price, $9.00. Pages, 411. 

For the practical chemist, chemical engineer, and researcher 
in the petroleum and petrochemical fields, probably the most 
jnteresting chapter in this volume in that by R. C. Hansford on 

ring “Mechanisms of Some Hydrocarbon Reactions.” In this the 
new author discusses the effect on the reaction mechanism of chemi- 

its cal kinetics, molecular structure, and other conditions. It goes 
um into the kinetics and mechanisms of catalytic cracking and of 
ar pyrolysis, and devotes considerable space to alkylation. The 
“ author introduces mathematical concept to these considerations, 
pac- and outlines the electron shift possibilities in studying car- 
n be bonium ion mechanisms, the relationship of a carbonium ion 


i or and “an electron-deficient catalyst such as AIC],.” 80 000-bbl ta nk 
Other major subjects studied in the volume are critical be- ‘ 

havior of hydrocarbons, separation and purification of hydro- 
carbons, optical activity, heat capacity, surface tension and 

parachor, density and refractive index. Literature is quoted fre- cle a ned for 
nces quently, with more than 700 reference names being referred 
zon to in the book. 
GT. 


and > Oil in the Soviet Union, by Heinrich Hassmann, translated by less than 500 
. Alfred M. Leeston, foreword by E. DeGolyer, Princeton Univer- 


sity Press, Princeton, New Jersey. Pages, 173. Price, $3.75. 





















sign The puzzle of the Soviet Union oil industry will not be an- i iti j 
= swered until we have mae Se with that country. Oakite Composition No. J helps oil company 
= Western economists are far from agreed on the progress made 
lay since the war. This volume, by Heinrich Hassmann, does give a get tank clean as NeW... Save time, money 
ee | carefully analyzed background description of oil producing and 
“ cog in -~ USSR with his analysis of the problems that the ETTING an 80,000-barrel crude oil tank ready for white 
So ae line was no small problem for a major oil com- 
The book was written by Dr. Hassmann in Hamburg in 1951 _ interi is- 
and has been translated into English by Alfred M. Leeston, author pany. Ie took 8 men te 3 yan re on the at de? _— 
of “A World Tour in Oil” and “Magic Oil, Servant of the World.” factorily clean. Was there something Oakite could do: 
Added to the 1951 volume are Dr. Leeston’s appendix of more up- : : : : 
new ; Applying both his knowledge of refinery soils and experience 
The E DeGolyer prow opr Haga volume includes a foreword by with cleaning techniques, the Oakite Technical Service Man 
ra Again the Princeton University Press demonstrates what it can recommended steaming the tank for 72 hours, and then spray- 
Hletin do in the field of topography. The volume is a model of the print- ing a 1:2 mixture of Oakite Composition No. 9 and kerosene 
ation. ing art. over all surfaces. After the mixture had soaked in for four 
hours, the tank was flushed with fire nozzle at 110 Ibs pressure. 
) Physical Constants of the Hydrocarbons, Vol. V; by Gustav 
Egloff. Printed by Reinhold Publishing Corporation, 330 West Results: The tank was as clean as the day first constructed. 
42nd Street, New York 36, New York. Pages, 524; Price, $20. Only 36 man hours had been actually required. Including 
. This series of Monographs is too well known now to need in- materials, cost was under $500. 
“a by troduction. This fifth volume contains data on the paraffins (al- Procion ches 
Md kanes), olefins (alkenes) and acetylenes (alkynes) not included vor ems ale 
* : in Volume 1 of the series. Errors noted in Vol. i are corrected, and in industrial cleaning it always pays to consult Oakite. 
- 0 f old data not included in that volume are included here, and 
pr he reey are included data obtained since publication of Vol. YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE.— His experience 
— iis — ie ti et is yours to draw on. He knows “cleaning engineering” and the 
ume is the same except that in the arty : : ‘ 
names of unsaturates the numbers that designate the location of conditions under wh ich refinery cleaning can be best per 
A unsaturation, i.e., the double bond, appear before the name instead formed. His responsibility only begins when you 
of after it, as 2-pentene instead of pentene-2. order materials. He keeps in touch with you. He pao 
sees to it that the job is done right the first time, 
1 — ie Se. By A. G. Hotchkiss and H. M. Web- at lowest cost. Call him in...no obligation. 
ew er. Published by John Wiley and Sons, Inc., 440 Fourth Avenue, 
newly New York City. Pages, 341. Price, $7.00. SEND FOR BOOKLET F7629 
pany. As the title implies, this book, written by two staff members of Full of helpful information on jobs such as: 
slated. the industrial heating department of General Electric Company, is Drum reconditioning ° Descaling 
el, the purposed to show the plant engineer, process and maintenance Salvage cleaning ° Tank interiors 
oan the a of the wy of protective atmospheres for Paint stripping 
1. € widest variety of processes and operations. It discusses the gen- . 
eral principles of protection by atmospheres; the application of Write to OAKITE ae — 
nitrogen, hydrogen carbon dioxide, helium (assisted by W. M. 44C Rector St., New York 6, N.Y. 
yn has Deaton, chief engineer of Helium Division, Region VI, U. S. es Clean, 
heater Bureau of Mines) and other gases for preventing or reducing ox- grt® ING 
e new ides; other atmospheres for carburization and also its prevention; 
id de- gas handling and storage and methods to remedy atmosphere “ail- 
oper: ments.” The work is well illustrated, specific tabular data are in- 
typical cluded, a large number of illustrative cases are worked out and Ma Bema ct 
Iscussed. In all, the practical application phase of the subject is TERiats x -—* gt 
‘oremost, and the work is of major interest to all engineers occu- ee : 
d. Pied with operations requiring use of protective atmospheres. Technical Service Representatives in Principal Cities of U.S. & Canada 
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UINTAH COUNTY 


PRODUCTION PROBLEM 
NEAR 









SOLVED IN 
VERNAL, UTAH 


Problem — To handle 240 barrels per day of 37- 
degree gravity oil with a poyr point of 90-degrees. 
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RETURN CONDENSATE TO GENERATOR 


STEAM LINE TO EXCHANGER 
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30” x 712’ 
2X-146 INDIRECT HEATER 
3000+ COIL W. P. 


2’ x 10° STEAM 
HEAT EXCHANGER 





























Solution — National Tank Company equipment 
is set as per the above flow diagram. An 
indirect heater is set at each well head for a 
flow line heater in order to keep production at 
a high enough temperature to prevent congeal- 
ing in the lines. Before separation, the produc- 
tion is subjected to an additional heat through 
a Steam Heat Exchanger so that gas can 
properly be separated from the oil in the oil 
and gas separator. Each tank is thermostatically 
controlled at a temperature of 110° preparatory 


NATIONAL. 


TULSA, 


3’ x 13’ NO. 5— 1254 W.P. 
VERTICAL OIL & GAS SEPARATOR 





1000 BBL. API BOLTED TANKS 
(WITH HORIZONTAL HEATING COILS) 


4’ x 15’—15# W.P. NATIONAL 
STEAM GENERATOR 


to being shipped by truck as there is no pipeline 
connection available at present time. A 4’ x 15’ 
two million BTU 154 W.P. National Steam 
Generator is installed along with coils in each 
tank to keep the production to 110-degrees in 
the stock tanks. This is a closed system with the 
generator set at a lower level than the tank 
grades and the condensate line buried from the 
tanks back to the unit. Atmospheric tempera- 
tures in this area range sometimes as low as 
40° below zero in the winter months. 
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